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M-LINKED UREAS AND C^JP^^l^J^.TZS OF 
HETEROCYCLIC THICZSTERS 

This acpiication is a conuin-uation-in-par* 
5 apcii^a-ion c: U.5. Pater-c Acclica-icr. Serial Mc . 
05/775/ 3?5 filsd Deceraber 31, 1996. 

BACKGROUND QF THE IN^/ZNTION 

1 . pld of Invention 

10 T'ni5 invsncion reiatias zz neurcc 

molecular weigh., small luclecule M-li-ked ureas a:^u 

carbamates of heterocyclic thioescers having an 

affmicv for F?3?-type immuncchilins , and their use as 

inhiciticrs of the enzyme accivicy associated with 

15 imjaunophilia proteins, particularly pepridyl-prolyl 

isomerase, or rotamase, enzv-ne activity. 

2 . n gx^irriPtion of R eflated Art 

The term immunophilin refers to a number of 

proteins that serve as recepccrs for "he principal 

20 immunosuppressant drugs, cyclosporin A (CsA) , FK506 

and rapamycin. Known classes of immunophilins are 

cyclophilins and FK305 binding proteins, or FK3?s. 

Cyclosporin A binds to cyclcphilin A while FK506 and 

rapamycin bind to FKBPiZ. These immunophilin-drug 

25 complexes interface with various intracellular signal 

transduction systems, especially the immune anc 

nervous systems. 

ImiTiunophilins arc known zz have pept idyl-prolyl 
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isc-TierEse (??Iase) , cr r3t2-T.= 3e, enzv-r.e activi-y. .1- 
has been decer~.ined Cha~ rciariase enzv'Tr.e ac.iviry 
clavs a role in Che ca-alyra-icn of the 
in-erccnversion of cha cis and crans isomers cf 
5 oectide and prc-ein substraies fcr "he ir-.uncphiiin 
pro-eins . 

I.T-T.unoF-"iii"S were originally discovered and 
SuUdied in the immune tissue. It was initially 
postulated by those skilled in the ar- that inhibition 

10 cf the immunochilins ' rota-.asa aotivity leads tc 
inhibition of T-cell proliferation, thereby causing 
the irrjtiuno suppressive activity exhibited by 
iiTinunosuppressant drugs, such as cyclosporin A, FK505 
and rapamycin. Further study has shown that the 

13 inhibition of rotamase activity, in and of itself, 
does not result in irrmuno suppressive activity. 
Schreiber et al., Science, 1990, vol. 250, pp. 556- 
559. Instead, immunosuppression appears to stem frcra 
the formulation of a complex of immunosuppressant 

?0 drugs and immunophilins . It has been shown that the 
immunophilin-drug complexes interact with ternary 
protein targets as their mode of action. Schreiber et 
al., Call, 1991' "^ol. 65, pp. 307-315. In the case of 
FK3P-rK506 and cyclophilin-CsA, the immunophilin-drug 

. 25 complexes bind to the enzyme calcineurin and inhibit 
the T-cell recaptor signalii.ng which leads to T-cell 



prolif aracio- . Similarly, che irriaunochilin-druq 
complex of :K3r-rapa.-ycir. in-erac's with the 
R=.rTL/r?A? crotei- aad i-hiii-s "he IL-2 recectcr 
signal ling. 

Inmunophilins hava bean zound cc be present: at 
high c^ncancracions in the central nervous system. 
Imzauncchilins are enriched i:-3 0 times mere in the 
central nervous system than in the immune system. 
Within r.eural tissues, imr.unophilins appear to 
influence nitric oxide synthesis, neuro transmitter 
release and neuronal process extension. 

It has beer, found that picomclar concentrations 
of an immunosuppressant such as FKSOo and rapamycin 
stimulate neurite outgrowth ir. ?C12 cells and sensory 
neurons, namely dorsal root ganglion cells (DRGs) . 
Lyons ec al., Proc. of Matil. Acad. 5ci., 1994, vol. 
91, op. 3191-3195. In whole animal experiments, FK506 
has been shown to stimulate nerve regeneration 
following facial nerve injury. 

Surprisi.ngly, it has been found that certain 
compounds with a high affinity for TKBPs are potent 
rotamase inhibitors and exhibit excellent neurotrophic 
effects. "urthermore, these rotamase inhibitors are 
devoid of immunosuppressive activity. These findings 
g^gggg. ^.^e use of Totamase inhibitors in treating 
various peripheral neuropathies a.nd enhancing neuronal 
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recrow-r. in the cen-rai nervcun system (CMS) . Stud:L§s 
have derr.cns traced thai neurcdegenerative disorders 
such as Aiiheimer's disease, rarki-scn's disease, ar:d 
arayctrcchic lateral sclerosis '.-.IS) raay occur due zz 
5 the less, or decreased availability, of a r.eurotrophic 
substar.ce specific for a particular population of 
neurons affected in the disorder. 

Several neurotrophic factors affecting specific 
neuronal populations m the central nervous system 

iO have been identified. For example, it has been 
hypothesized that Alzheimer's disease results from a 
decrease or loss of nerve growth factor (MG?; . It has 
thus been proposed to treat Senile Dementia of the 
Alzheimer's Type (5 DAT) patiencs with exogenous nerve 

L3 growth factor or other neurotrophic proteins, such as 

brain derived growth factor, glial derived growth 
factor, ciliary neurotrophic factor and neurotropin-3 , 
to increase the survival of degenerating neuronal 
populations . 

20 Clinical application of these proteins in various 

neurological disease states is hampered by 
difficulties in the delivery and bioavailability of 
large proteins to nervous system targets. By 
contrast, immunosuppressant drugs with neurotrophic 

25. activity are relatively small and display excellent 
bioavailability and specificity. However, when 
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adminiscered chronically, irui:iunosuccres3ar.c cru^s 
exhibit a rj-L^er cf cc-sn-ialLv serious side effects 
including nephrcccxicicy, such as i.Tipairmen- of 
" glomerular filtration and irreversible interstitial 
5 fibrosis iKcpp et al., J. .-.t. 5cc. iVepr.roi., 1951, 

1:162); neurological deficits, such as involuntary 
tremors, or non-specific cerebral angina, such as non- 
local iied headaches (De Green et al . , N. Engl, J. 
:\fed., 1937, 317:351); and vascular hypertension with 
10 coraplicaticns resulting therefrora (Kahan et al., iV. 
Engi. J. xvred., 1939, 321:1725). 

In order to prevent the side effects associated 
with use of the iTjnunosuppressant compounds, the 
present invention provides non- immunosuppressive 
15 compounds containing small molecule FKB? rotamase 

inhibitors for enhancing neurite outgrowth, and 
promoting neuronal growth and regeneration m various 
neuropathological situations where neuronal repair can 
be facilitated, including: peripheral nerve damage 
""H caused by physical injury or disease state such as 
diabetes; physical damage to the central nervous 
system (spinal cord and cram); brain damage 
associated with stroke; and neurological disorders 
relating to neurodegeneration, such as Parkinson's 
25 disease, SDAT (AJ-^heimer ' s disease), and amyotrophic 
lateral sclerosis. 



5 



wo 98/29117 



PCT/US97/24070 



SUMMARY GF THZ INVENTION 
The preseac invenrica relates to neurcircchic, 
low rnclecular weight:, small nclecule compou-is having 
an affir.icy for "KBP'-vpe irrr.ur.ochilins . Cr.ca ccund 
5 to these proteins, the neurcorophic conpcuncs are 
pcnen: inhibitors of the enzv-e acoivi-y assccia-ec 
with ir-T^unophilin pro-eins, partioularlv pep-ioyl- 
prolyl isomerase, or rotamase, enzvTne activi-y, key 
feature of the compounds of "he present inven-itn is 
10 that ehey do not exert any sionificant 
immunosuppressive activity in addition zz oheir 
neurotrophic activity. Another significant feature is 
the novel addition of a thioaster linkage and an 
unexpected increase in bioavailability and potenoy as 
15 compared to compounds lacking a chioester linkage. 

Specifically/ the present invention relates to a 
compound of formula I: 




or a pharmaceutically acceptable salt, ester, or 
solvate thereof, wherein: 

A and a are "taken together with the nitrogen and 
carbon atoms to which they are respectively attached 
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zo f-rrti a 5-7 iiier?J2ered i = -uraced cr ur.sacuraced 
heter-cycLic ring containing any ccTiination cf CH,, o, 
3, SC, SO;, NH cr NR,; 

:< is eichar 0 or S; 
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V a direct bond to Z, a C-,-C.; straight cr 
branched chain alkyl, cr a Z^-Z: straight cr branched 
chain aiy.enyi, wherein any c: the carbon accrr.s cf said 
alkvl cr =i:<enyl are cctionally substituted in one or 
more positions with arr.mo, halo, haioalkyi, 
thiocarbonyl, ester, thioester, all<cxy, alkenoxy, 
cvano, nitro, imino, il>ylaninc, a.T.incalkyl, 
sulfhydryl, thioalkyl, sulfcnyl, oxygen to form a 
carbcnyl, or wherein any of the carbon atoms of said- 
15 aikyl or alkenyl are optionally replaced with 0, NH, 
NR., S, SO, or 30:, w^^erein ?.. is selected from the 
group consisting of hydrogen, (C,-C,j -straight or 
branched chain alkyi, (C,-C.:! -straight or branched 
chain aikenyl or alkynyl, and (C.-CJ bridging alkyi 
wherein said bridging alkyi forms a heterocyclic ring 
starting with the nitrogen cf NR, and ending wich one 
of the carbon atoms of said aikyl or alkenyl chain, 
and wherein said heterocyclic ring is optionally fused 

to an Ar group; 

7 is a direct bond, or a C-.-C, straight or 
branched chain alkyi, cr a C-C, straight or branched 



.2 5 
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chair. =:l>2r/v*l, wherein any c: "he carbcr. 5"cr:.3 3: sa-i-c 
alkyl cr aikenyi are opcioriaily sub3"itu-ed ir. one cr 
racre cosi'ions with ariino, halo, haloalkyl, 
thiccarccnyl. ester, thioes-er, aikcxy, alkencxy, 
5 cyar.C; nitro/ iniino, al>yla":.r.c, a^Tii-calkyl, 
sulfhylryl/ nhioalkyl, suifcr.yi, oxyger. zo form a 
carbcr.yl, or wherein any of rhe carbon aooms of said 
alkyl :r alkenyl are optionally replaceo wioh 0, NH, 
NR., S, SOr or SO:, wherein is seleo-ed from the 

10 group oonsiscmg of hydrogen, (C;-C.i -srraighc or 
branched chain alkyl, (C.-C.j -straight or tra^nched 
chain alkenyl or alkynyl, ana (C.-C,) bridging alkyl 
wherein said bridging alkyl frrms a heterocyclic ring 
starting with the nicrogen of M?.. and ending wich one 

15 of the carbon atoms of said alkyl or alkenyl chain, 
and wherein said heterocyclic ring is ccoionally fused 
to an Ar group; 

C and D are mdependenoly : 

hydrogen, Ar, C.-C^ straight or branched chain 
'^0 alkyl, or C^-C^ straight or branched chain alkenyl, 
wherein any of the carbon acorns of said alkyl or 
alkenyl are optionally subscituted in one or mere 
position (s) with C^C, cycioalkyl, C5-C7 cycloalkenyl, 
hydroxyl, carbonyl oxygen, or Ar, wherein said alkyi, 
•25 alkenyl, cycioalkyl or cycloalkenyl groups are 
opcionally substituted with C-.-C, alkyl, C.-C. alkenyl; 
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hydroxy, anin.o, hsio, haioai:<yl, -r.iccarbcr.y., ester, 
thioescer, all<cxy, aikencxy, cyar.o, r.icr:, i.T.inc, 
allcyla-inc, a.T.ir.cai:<yI, sulfr.ycryl, tr.icaikyi, 
■ suifcr.yL, whersin ar.y of nr.s carbon a.zoms oz said 
5 alkyl or alkar.yi ara oc-ior.ally sursti.u-ed in or.a cr 
T.ore pcsi-ions with cxyger. zz ftrn a car'ccr.yl, or 
wherair. anv of the careen a-cnis of said alxyi cr 
ai:<enyl ara optionaiiy raclacad with 0, NrK, K?.;, 3, SO, 
or SO:, wherein selected froj:i "he grcu? 

10 consis-ing of hydrogen, (C-.-:, :• -straight cr branched 
chain aikyi, (C,-C.) -straight cr branched chain al>enyi 
or aikynyi, and (C.-CJ bridging aikyl wherein said 
bridging alkyl forms a heterocyclic ring starting with 
the nitrogen of NR-. and ending with one of the carbon 
15 atoms of said alkyl or aikenyl chain, and wherein said 

heterocyclic ring is optionally fused to an Ar group; 

wherein .^-r is an aryl cr heceroaryl moiety which 
is substituted or unsubstituced; 
w is oxygen or sulfur; 

u is either 0 or N, wherein when U is G, then 
is a lone pair of electrons and R, is selected from the 
group consisting of: 

Ar as defined above, C,-C.3 cycloalkyl, C.-C: 
straight or branched chain alkyl or aikenyl, or C-.-C^ 
2S straight or branched chain alkyl or aikenyl 
substituted in one or more pcsitions with Ar , ammo. 
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halo, haloalkyi, hydroxy, "rif luorometihyl, c^^C- 
szza.tz'zz or branched chain alkyi, C:-C. 3-raight cr 
branched chain aikenyi, carbcnyl; chiccarbcnyi , escer, 
chioescrr, ailcoxy, alkenoxy, cyanc, nicro, ■ inline, 
5 aikylaciinc, aniincaikyi, sulihydryi, thioalkyi, 
suifcnyl/ 5ub5ciuuced aikyL cr aikenyl wherein any cf 
t:he carbon atoms of the aikyi cr aikenyl are 
opcionally repiaced wich S, SZ, SO;, 0, cr MR.- wherein 
is seiected from the group consisting of hydrogen, 
10 (C^-C.) -straight or branched chain alkyl, (Cj-C-)- 

straight or branched chain alkenyi cr alkynyl, and (C;- 
C;) bridging alkyl wherein saic bridging alkyi forms a 
heterocyclic ring starting wi-h the nitrogen of NR, and 
ending with one of the carbon atoms of said alkyi or 
15 alkenvl chain, and wherein said heterocyclic ring is 
optionally fused to an Ar gr:up or C>-C, cycioalkyl; 

and when U is M, and are selected 

independently from the group consisting of: 

hydrogen, Ar as defined above, C.-C, cycioalkyl, 
'■'0 C--C^ straight or branched chain alkyi or alkenyi, cr 
C-C,- straight or branched chain alkyl or aikenyl 
substituted in one or more positions with Ar, amino, 
halo, haloalkyi, hydroxy, trif iuoromethyl, C-.-C, 
straight or branched chain alkyl, C^-C. straight or 
25 branched chain aikenyl, carbcnyl, thiocarbonyl, ester, 
thioester, alkoxy, alkenoxy, cyano, nitro, imino, 
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ai:<yla.7.ir.o, arr.ip.oalkyl, suifhydryi, "hicaLkyi-, 
suifor.yl, subscicutad aikyl cr ai'<er.yl wherein any cf 
Che carbon acorr.s cf the ai:<yl or aikenyl are 
cccicnally replaced wiuh S, SC, SO;, 0, cr M?.; wherein 
5 is selec-ed from che grcuo ccnsis-ing of hydrogen, 

(C.-C; -scraigh- or branched chain alkyl, (C,-C^)- 
scrairhi or branched chain aikenyl or alkvT.yl, and {C-.- 
CJ cribging alkyl wherein saii cridg.ng alkyl fcrr^s a 
hecerccyclic ring smarting wiih -he nicrogen of MR-, and 
10 ending wich one of the carbcn ato-is of said alkyl or 
aikenyl chain, and wherein said he-erocyclic ring is 
optionally fused to an kr grcup or C;-C, cycloaikyl; 
or R- and rtiay be caken cogecher to form a 

heterocyclic ring. 
IS ir, preferred ernbcdin'.encs , .-.r is a cyclic or fused 

cyclic ring and includes a -one-, bi- cr cricyclic, 
carbo- or hecerocyclic ring, wherein che ring is 
either unsubstituted or s'ubsti-u-ed in one to five 
?osition(3) with halo, haioalkyl, hydroxyl, nitro, 
-0 trifluororciethyi, C.-C, straight or branched chain 

aikyl, C-C, straight: or branched chain aikenyl, C-.-C, 
aikoxy, C,-C, alkenyloxy, phencxy, ben-ylcxy, aiaino, 
thiocarbonyl, ester, thioes-er, cyano, immo, 
alkylamino, aminoalkyl, sulfhydryl, thioalkyl, and 
25 sulfonyl; wherein che individual ring sizes are 5-3 

members; wherein che hecerocyclic ring contains 1-4 
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hecercaiomis) seiec-ed from -he group cor^sisting of g, 
or 5; wherein aromatic or oertiary aikyi arr.ines are 
opcicnaily oxidized to a corresponding M-oxide. 

Particularly preferred Ar groups include phenyl, 
5 benzyl, naphohyl, pyrrolyl, pyrrolidmyl, pyridinyl, 

pyrimidinyl, purinyl, qumclinyl, iscqumolmyl , 
fury!/ thiophenyl, irmdaiolyl, oxazolyl, rhiazclyl, 
pyrazolyl, and thienyl. 

Preferred heoerocyciic groups raay be selected 
10 frora the group consisting of cyrrolyi, pyrrolidinyl, 

pyridinyl/ pyrimidinyl/ purinyl, quinolinyl, 
isoquinolinyl, furyl, thiophenyi, imidazolyl, 
oxazolyi; thiazolyl, pyrazolyl, thienyl, piperidinyl, 
and piperazinyl. 
15 A preferred errJoodiraent of this invention is a 



corapound of foritiula II: 




or a pharmaceutically acceptable salt, ester, 



solvate thereof, wherein: 



F, G and K are independently CH., 0, S, SO, 
SO^, NH or ^^R; wherein at least two of E, F, G, and H 
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are Cr.-; 

X is eicher 0 or 3; 

Y is a dirsci: bond zz Z, a C.-C, s-raighi; cr 
brancr.ad chain. ai:<yl, cr a C^-C, s-raighc cr cranched 
chain alkenyi, wherein any of the carbcn atonis of said 
aikvl cr alkenyl are opcionally subs-i-u-ed in one or 
iiore cosi-ions with arr.inc, halo, halcalkyl, 
Chiocarbonyi, escer, thioes-er, aLkcxy, alkencxy, 
cvanc, nitro, iminc, al>yla.T.ino, aiaincaikyl, 
sulfhydryi, thioalkyl, sulfrnyl, oxygen zo form a 
carbcnyi, or wherein any of che carbon a-oir.s of said 
aikvi or aikenyi are optionally replaced wich 0,, NH, 
NR., 5, SO, or SO;, wherein is selected from the 
gro'j? consisting of hydrogen, (C;-C J -straight or 
.5 branched chain alkyi, (C,-C:; -s .raight or branched 
chain alkenyl or alkynyi, anc '.C.-CJ bridging alkyl 
wherein said bridging alkyl frrnis a heterocyclic ring 
starting with the nitrogen c: NR, and ending with one 
of the carbon atoms of said alkyl or alkenyl chain, 
-0 and wherein said heterocyclic ring is optionally fused 

to an Ar group; 

Z is a direct bond, or a C,-C, straight or 
branched chain alkyl, or a C-C, straight or branched 
chain alkenyl, wherein any of the carbon atoras of said 
25 alkyl or alkenyl. are optionally substituted in one or 
more oositions with amine, halo, halcalkyl, 
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rhiocarccnyl, ester, zhioezZ^-, ai kcxy, alkencx^;, 
cyarLC; nitro, irainc, aik:7ia:uinc ; ai:ii::ioaikyi, 
sulfhydryl, chioaikyl, sulfo-yL, oxygen to fcrtn a 
carbonyl, or wherein any of 'he oarbcn aoc"5 z z saih 
5 alkyl or alkenyl are ocoionally reciaoed wioh C, MH. 

MR., Sr SO, or SC;, wherein is seieoted from the 
group rcnsisoinc of hydrogen, (C^-C,) -soraigh- or 
branohec ohain alkyl, (C.-C: -soraigh: or branoheo 
Cham alkenyl or aikynyl, and (C^-Cj bridging alkyl 
10 wherein said bridging alkyl ferns a heterocyclic ring 
starting wioh the nitrogen of NR.. and ending wi-h one 
of the carbon atoms of said alkyl or alkenyl chain, 
and wherein said heterocyclic ring is optionally fused 
to an Ar group; 
15 C and D are independently: 

hydrogen, Ar, C-.-C^ straigh* or branched chain 
alkyl, or C:-C. straight or oranched chain alkenyl, 
wherein any of the carbon atoms of said alkyl or 
alkenvl are optionally substituted in one or more 
^0 position (5) with C^-C^ cycloalkyl, C.-C- cycloaikenyl, 

hydroxvl, carbonyl oxygen, or Ar, wherein said alkyl, 
alkenyl, cycloalkyl or cycloaikenyl groups are 
optionally substituted with C.-C. alkyl, C.-C,- alkenyl, 
hydroxy, amino, halo, haioalkyl, thiocarbonyl, ester, 
25- thioester, alkoxy, alkenoxy, cyano, nitro, immo, 
alkylammo, aminoalkyl, sulfhydryl, thioalkyl, 
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suifc'vl, wherri." any o: "r.e career. a:orr.£ c: sa-v- 
aikyl cr aiker.yl ars oc-icnal-y 3-ii5-i:u;:ec in. one cr 
oiore cc5i"iar.5 wich cxycer. to f:r:r. a carbcr.yl, or 
where!.- any of the carbcn ator.£ o: said alkyi cr 
5 ai:<2--yl are cc-icr.aliy reclacai wi-h C, MH, M?.,, 3, SC, 
or SC;, whare-.-L ?- is selac-ed fro::, cr.e group 
cor.sistir.g of hydrogen, iC-.-C.;; -straight: cr branched 
chain aikyl, (C, -CJ -s-raight :r branched chain alkenyl 
or ai:<ynyl, and (C.-C;) bribgmg alkyl wherein said 

10 bridging alkyl for-s a heterccyciic ring starting with 
the nitrogen of M?... and ending with one cf the carbcn. 
atonis cf said alkyl cr alkenyl chain, and wherein said 
heterocyclic ring is optionally fused to an k: group; 
wherein ?^ is an aryl or heteroaryl rrioiety which 

13 is substituted or unsubstituted; 

W is c.xygen or sulfur; 

•J is either 0 or M, wherein when U is C, then R-. 

is a lone pair cf electrons a.nd is selected from the 

group consisting of: 
70 .=..r as defined above, C.-C, cycloalkyl, C.-C; 

straight or branched chain alkyl or alkenyl, or C.-C; 

straight or branched chain alkyl or alkenyl 

substituted in one or more positions with amine, 

halo, haloalkyl, hydroxy, trif luoromethyl, C,-Ci 
25 straight or branched chain alkyl, C;-:^ straight cr 

bra.:.::ed ch>:i- alkenyl, career /I. th-carbe-vl, -st^r. 
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thicefter, aikoxy, alkencxy, cya.T.z, -itrc, imino, 
alkyla-mc; aiamoalkyl, suifhydryl, "^loaikyl, 
sulfc-yl, 5ub5Ci-uted alkyl alks-yl whereir. anv cf 
Che carbcn atoras cf -he alkyl cr ai>e-yl are 

3 o?-icr.ally replaced wich S, s:, 3C:, C, cr blR. whereir. 

R. 15 selected frcra che grouc rcr.siscir.c of hydrccer., 
(C.-CJ -£-raighr cr branched chain allcyi, iC,-C,j- 
scraicnc cr branched chain ai>enyi cr aikynyl, and (C^- 
CJ bridging alkyl wherein said bridging alky! fcrris a 

0 hecerccyciic ring scarring with che nicrcgen cf ^rp.^ and 

ending wich one of the carbcn accr.s of said alkyl cr 
aikenyl chain, and wherein said hecerccyclic ring is 
optionally fused to an Ar grcup cr C,-Co cyclcalkyl; 

and when U is M/ and are selected 

5 independently frcrri the grcup ccnsis ting cf: 

hydrogen, Ar as definec above, C.-C^ cycloalkyl, 
C;-C^ straight or branched chain alkyl or a'lkenyl, or 
C,-C^ straight cr branched chain alkyl or aikenyl 
substituted in one or rriore positions wich Ar, amino, 

'0 halo, haloalkyi, hydroxy, trif luoronethyl, C.,-C, 

straight or branched chain alkyl, C.-C^ straight or 
branched chain aikenyl/ carbcnyl, thiocarbonyl, ester, 
thioester, alkoxy, alkenoxy, cyano, nitre, iraino, 
a 1 !< y 1 a.-ai no , ami no alkyl, s u 1 f h y dr y 1 , t h i o a 1 k y 1 , 

:3 sulfonyl, substituted alkyl or aikenyl wherein any of 

the carbon atoms of the alkyl or aikenyl are 



opticnaliy rsplaced with 5, 3C, SO-, 0, cz Nr.- wherair. 
R, is selected frcir. the group ccr.sistir.g of hydrcger., 
(C.-C.;) -straigh- or branched chain aikyl, (C.-C.)- 
■ straight cr branched chain ai:<=nyl cr ai:<ynyi, and 
3 C4) bridging aikyl wherein said bridging alkyl for^-s a 
heterccyclic ring starting wich the nitrogen of MR, and 
ending wich one cf the carbon =-cnis of said aikyl or 
alkenvl chain, and wherein said he-erocyciic ring is 
cptionaiiy fused to an Ar group or C.-C, cycloaikyl; 
T_0 or R. and K- may be taken together to forn a 

hecerocyciic ring. 

In preferred embodinients , .-.r is a cyclic or fused 
cyclic ring and includes a -.cno-, bi- or -ricyclic, 
carbo- or heterccyclic ring, wherein the ring is 
L5 either unsubstituted or substituted in one to five 
position(s) with halo, haloal>yi, hydroxyl, nitre, 
trifluoromethyl, C.-C, straight or branched chain 
alkyl, C--Cs straight or branched chain alkenyl, C.-C. 
alkoxy, CrC^ alkenyloxy, phencxy, benzyloxy, amino, 
20 thiocarbonyl, ester, thicester, cyano, imino, 
alkylamino, amincalkyl, sulfhydryl, thioaikyi, and 
sulfonyl; wherein the individual ring sizes are 5-3 
taembers; wherein the heterccyclic ring contains 1-4 
heteroatorci(s) selected from the group consisting of 0, 
25 N, or S; wherein aromatic or tertiary alkyl amines are 
optionally oxidized to a corresponding M-oxide. . 
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Par-icuiariy preferred Ar groups include pher.y.i, 
benzyl, naphthyl, pyrrclyl, pyrrc lidinyl, pyridinyl, 
pyrimidinyi, purinyl, quir.ciir.yl, iscquinclir.yl, 
furyl, chiooher.yl, i.-ida:cly:, cxaiolyi, -r.iazclyi, 
5 pyraioiyi, and thienyl. 

Preferred he-erccyclic groups .Tiay ce selec-ed 
from "l-.e group consis-ing cf pyrroiyl, cyrroiidinyl, 
pyridinyl, pyriiaidinyL, purinyi, qumclinyl, 
isoquinclinyi/ furyl, cr.icphenyl, iniidaiolyl, 
10 oxazolyl, thiazolyl, cyrazoiyl, -hienyl, pipsridinyl, 
and piperaoinyl. 

Ar.ocher preferred artibcdinenc is a compound cf 
formula III; 

F— G r 

11 ^ 

I w 

15 

III 

or a pharmaceuticaiiy acceccable salt, ester, or 
solvate thereof/ wherein: 
20 E, F, and G are independently CH;, 0, S, SO, SC^, 

NH or NR, wherein at least 2 cf £, F, and G are CH,; 
X is either 0 or S; 

Y is a direct bond to Z, a C:-C. s-raight or 
*• 

branched chain alkyl, or a C-C. straight or branched 

13 
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chair, aikenyl, whereir. any cf "he careen accr.s of said 
aikyi cr aikenyl are opcionally sucsciiu-ec in one or 
more positions with aninc, haiOr r.aioalkyl, 
ehiocarbcnyi, esner, thioescer, alkcxy, alkencxy, 

5 cyano, niero, imino, al>ylamincr artincaikyi, 
suifhycryl/ chioaikyl, sulfcnyl, oxygen forin a 

carbcnyl, or wherein any of che carhcn i-c-s z z saic 
alkyi or -aikenyl are optionally replaced wich 0, NH, 
NRr, 5, SO, or SO./ wherein ?: is selected from the 

0 group consisting of hydrogen, (C;-C J -straight or 
branched chain alkyl, (C.-C. * -straight or branched 
chain aikenyl or alkynyl, and (C.-C,) bridging alkyl 
wherein said bridging alkyl f-rr.s a heterocyclic ring 
starting with the nicrogen cf NR-. and ending with one 

,5 of the carbon atoms of said alkyl or aikenyl chain, 
and wherein said heterocyclic ring is occionally fused 
to an Ar group; 

Z is a direct bond, or a C.-C. scraight or 
branched chain alkyl, cr a C;-:^ straight or branched 

10 chain aikenyl, wherein any of the carbon atoms of said 
alkyl or aikenyl are optionally substituted in one or 
more positions with amino, halo, haloalkyl, 
thiocarbonyl, ester, thioester, alkoxy, aikenoxy, 
cyano, nitro, imino, alkylaminc, aminoalkyl, 

25 sulfhydryl, thioaikyl, suifcnyl, oxygen to form a 

carbonvl, or wherein any of ths carbon atoms of said 
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alkyl or alkenvi are cocicnally replaceci wi-;- o, MH, 
NR., 5, SO, cr SO., wr,ereia 15 seiectec frc-m the 
grouc cc-siscing of hycrocen; (C, -C^) -s tra:.7h t cr 
■ brancr.ec chair, aikyl, (C.-Cr. -s-raighc or crar.chec 
5 Cham alkenyi cr aikyr.yl, ar.c (C;-C,) bridgir.r aikyi 
wherein said bridging alkyl fcrxs a he-erocyclic ring 
starling with the nitrogen of >r?. and ending v;ith one 
of the carbon atoms of said al>yl or alkenyl mam, 
and wherein said heterocyclic ring is opcionally fused 

10 to an Ar group; 

■ ■ C and D are independently: 

hydrogen, Ar, C^-C,- straigh:: or branched chain 
alkyl, or C.-C. straight or branched chain alkenyl, 
wherein any of the carbon acoras of said alkyl or 

15 alkenyl are optionally substituted in one :r raore 

positionis) with C^-C^ cycloalkyl, C.-C- cyclcalkanyi, 
hydroxyl, carbonyl oxygen, or Ar, wherein said alkyl, 
alkenyl, cycloalkyl or cyclcalkenyl groups are 
optionally substituted with C;-C. alkyl, C.-C. alkenyl, 

?Q hydroxy, amino, halo, haioalkyl, chiocarbonyl, ester, 

thioester, alkoxy, alkenoxy, cyano, nitre, imino, 
alkylamino, aminoalkyl, sulfhydryl, thicalkyl, 
sulfonyl, wherein any of the carbon acorns zz said 
alkyl or alkenyl are optionally substituted in one or 

25 more positions with oxygen zz form a carbonyl/ cr 
wherein any of the carbon a'sms of said al/.yi cr 



20 



imuA10nX!UUlli9l 



ailor.yl are optioaally replacac with 0, N"?:, bi?.., s, so, 
or SC:, whersin R: is seleccsd frorr. rr.e group 
ccr.sistir.g of hydrcger., (C.-C.:) -s-raighc or cranched 
chair, alkyi, (C.-Cs) -straight: or branched chair, aiker.yl 
5 or ai:<y-yl, a.'id (C,-CJ bridgir.g aikyl wherein said 
bridging alkyl forms a heterccyciio ri.ng scar-ing with 
the nitrogen of NR. and ending with one of the carbon 
atoms of said alkyL or aikenyl chain, a.nd wherein said 
heterocyclic ring is optionally fused to an .^.r group; 
IQ wherein .^.r is an aryi or heteroaryi moiety which 

is substituted or unsubstituted; 
W is oxygen or sulfur; 

U is either 0 or N, wherein when U is 0, then R- 
is a ione pair of electrons ;a.-d R; is selected from the 
15 group consisting of: 

.^■.r as defined above, C.-C^ cycloaikyl, C.-C; 
straight or branched chain al>yl or aikenyl, or C.-C. 
straight or branched chain aikyl or aikenyl 
substituted in one or more positions with .^^.r, amino, 
0 halo, haloalkyl, hydroxy, trif luoromethyl, C,-C, 
straig.ht or branched chain aikyl, C,-C, straight or 
branched chain aikenyl, carbonyl, thiocarbonyl, ester, 
thioester, alkoxy, alke.noxy,' cyano, nitro, imino, 
alkylammo, aminoalkyl, sulfhydryi, thioalkyl, 
25 sulfonyl, substiputed aikyl or aikenyl wherein any of 
the carbon atoms of the aikyl or aikenyl are 
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cpticr.ali'/ repiacad wich 5, SC, SO;, C, or N.-.; whsrs>in 
R. 13 selected frorr. tr.e crouc ccr.siscir.g of r.ydrccer., 
(C,-.-.; -straight or bra-chsc or.ai- alkyl, X-C.)- 
straicr.t or crancr.ed chain alkar.yl cr alxv-yl, and (C-.- 
CJ briogmg alkyi wherein said cridgir.g aikyl forr^s a 
hetert-yclic ring star-ing with tha nitrcgen :: MR. and 
ending with one of the carhcn attir.s of saio alkyl or 
aikenyi chain, and wherein said haterocycli: ring is 
optionally fused to an Ar group or C,-C. cyclcalkyl; 

= r.d when U is N, R-. and R; are selected 
independently fr3m the group consisting of: 

hvdrogen, .-.r as defined aocve, C-.-Z. cycloai/.yl, 
C-C. straight or branched chain aikyl or alkenyl, or 
C-C- straight or branched chain alkyl or alkenyl 
15 subs-itu-ed m one or Qore positions with Ar, amino, 

halo, haloalkyl, hydroxy, trif luoromethyl, C,-C, 
straight or branched chain alkyl, C.-C, straight or 
branched chain alkenyl, carconyl, thiocarbonyl , ester, 
thioes-er, alkoxy, alkenoxy, cyano, nitr:, i--r.inc, 
21 aikylan>.ino, aminoalkyl, suifhydryl, -hioalkyl, 
suifonyl, substituted alkyl or alkenyl wherein any of 
Che carbon atoms of the alkyl or alkenyl' are 
optionally replaced with S, SO, SO:, 0, or MR: wherein 
R, is selected from the group consisting of hydrogen, 
25 (C.-C.-; -straight or branched chain alkyl, (C.-C;)- 

straight or branched chain alkenyl or alkynyl, and (C,- 
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C,) bridging ail<yl wherein said cridgir.g aikyl forms- a 
hecerccyclic ring scar^iing wi-r. ir.e ni-rogen cf MR, and 
ending wich one of the carbcn aims cf said alkyi or 
aikenyl chain, and wherein saii he-erocyclic ring is 
5 cpcicna-iy fused -o an Ar gro-p cr C.-C^ cycicalkyl; 

or and R; may be tiaken -cgether to form a 
heterocyclic ring. 

In preferred emcodimencs, .-_r :.s a cyclic or fused 
cyclic ring and includes a -one-, bi- or tricyclic, 
10 carbc- or heterocyclic ring, wherein the ring is 
either unsubscituted or subs-i-u-ed in one zo five 
positionis) with halo, halcalkyl, hydroxyl, nitre, 
trifluoromethyl, C.-C. s'raight or branched chain 
alkyi, C-C. straight or branched chain aikenyl, C.-C, 
15 alkoxy, C^-C^ alkenyloxy, phencxy, bsnzyloxy, amino, 
thiocarbonyl, ester, thioes-er, cyano, imino, 
alkylamino, aminoalkyl, sulfhydryl, thioalkyl, and 
sulfonyl; wherein the individual ring sizes are 5-3 
members; wherein the heterocyclic ring contains 1-4 
?0 heteroatom(s) selected, from the group consisting of 0, 
N, or S; wherein aromatic or -erciary alkyl amines are 
optionally oxidized to a corresponding N-oxide. 

Particularly preferred Ar groups include phenyl, 
benzyl, naphthyl, pyrrolyl, cyrrolidinyl, pyridinyl, 
•25 pyrimidinyl, pyrinyl, quinolinyl, isoquinclinyl, 
furyl, thiophenyl, imidazolyl, oxazolyl, thiazolyl. 
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pyra-olyi/ and thienyi. 

Preferred heterocyclic croups rr.ay be selec"ed 
frora "he croup consisting of pyrrclyl, pyrrolidinyl, 
pyridinyl, pyriiuidinyl, purinyl, quincimyi, 
isoqumolinyi/ furyl, chi:phenyl, imidazclyl, 
oxazolyL. chiazolyl, pyrazolyl, oni=nyl, pipericmyl, 
and piperazinyi . 

A further particularly preferred erJccdiment of 
this invention is a compound tf formula ZV: 

r(CH:)n 



.S Y z 

N 




I w 

Ri 



or a phariaaceucicaliy acceccable salt, ester, or 
solvate Chereof, wherein: 

n is 1, 2 or 3 forming a 3-7 raember r.eterocvciic 

ring; 

X is either 0 or S; 

Y is a direct bond to Z, a C.-C,- straight or 
branched chain alkyl, or a C;-C, straight or branched 
chain alkenyl, wherein any of the carbon atcms of said 
alkyl or alkenyl are optionally substituted in one or 
more positions with amino, halo, haloalkyl, 
thiocarbonyl, ester, thioester, alkoxy, alkenoxy, 
cyano, nitro, iminc, alkylaniino, aamcalkyl, 

24 
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If-ydryi; thioalkvL, suifc-yl, oxygen <io fonn-.a 
carbonyl, cr wherein any cf the carbon aton-.s of said 
aikyl or alkenyl are optionally replaced with C, MH, 
■ NR:, S, SO, or SO,, wherein is selected from r:-^ 
5 group ccnsiscing of hydrogen, (C;-C^i -s-raigh- or 
branohed chain ai:<yi, (C,-C, • -s.raigh- or branched 
chain alkenyl or alkynyi, and :0..-C;) bridging ai;<:yl 
wherein said bridging alkyl frrn'.s a hecerocycLio ring 
startino with the nitrogen of and ending with one 
10 cf the carbon atoms of said al:<yl or alkenyl chain, 
and wherein said hecerocyciic ring is optionally fused 

to an .-.r group; 

Z is a direct bond, or a C.-Cj straight or 
branched chain alkyl, or a C-C, straight or branched 

15 chain alkenyl, wherein any of "he carbon atoms of said 
alkyl or alkenyl are optionally substicuted in pne or 
more positions with amine, halo, haloalkyl, 
thiocarbonyl, ester, thioescer, alkoxy, alkencxy, 
cyano, nitro, imino, alkyla:r.inc, aminoalkyl, 

20 sulfhydryl, thioalkyl, sulfonyl, oxygen to form a 
carbonyl, or wherein any of the carbon atoms of said 
alkyl or alkenyl are optionally replaced with 0, NK, 
NR„ S, SO, or SO,, wherein is selected from the 
group consisting of hydrogen, .;c,-CJ -straight or 
. 25 branched chain ..alkyl, (C,-C,; -straight or branched 
chain alkenyl or alkynyl, and (C,-C,) bridging alkyl 
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wherein said bridging alkyi fcrms a heterocyclic ri?ic 
Suar-ing wich the nicrogen of NR. and ending with one 
of the carbon ato"5 of said al:<yl or aikenyl chain, 
and wherein said he"erocyclic ring is cp-ianally fusee 
5 to an group; 

C and D are independen"ly : 

hydrogen, Ar, C^-C^ s'raighc cr branched chain 
alkyi, cr C:-C. straight cr 'z::ciT,z'r.ec. chain aikenyl, 
wherein any cf the carbon atO"£ zz said alkyi cr 

10 aikenyl are optionally subscicuced m one or more 

positicn(s) with C.-C^ cycioalkyl, C.-C- cycloalkenyl, 
hydroxyl, carbonyi oxygen, or ?-r, wherein said alkyi, 
aikenyl, cycioalkyl or cycloalkenyl groups are 
optionally substituted with C;-C. aikyl, C.-C. aikenyl, 

15 hydroxy, amino, halo, haloalkyl, chiocarbonyl, ester, 
thioester, alkoxy, alkenoxy, cyano, nitre, imino, 
alkylar.mo, aiainoalkyl, sulfhydryl, thioalkyl, 
sulfonyl/ wherein any of the carbon atoias of said 
aikyl or aikenyl are optionally substituted in one or 

20 more positions with oxygen to form a carbonyi, or 

wherein any of the carbon atoms of said alkyi or 
aikenyl are optionally replaced with 0/ NK, NR., S, SO, 
or SO:, wherein R. is selected from the group 
consisting of hydrogen, (C.-C.) -straight or branched 

25 chain aikyl, (C,-C^) -straight or branched chain aikenyl 

or alkynyl, and {C^-CJ bridging aikyl wherein said 



25 



wo 98/29117 



bridcir.c aikyl forms a he-erccyclic rir.g s^iarting wi>h 
Che -i-rcger. of M?-. ar.d sr.cir.g wl-'- cr.e of tha carbon 
atorcis c: said al;<yi or alker.vl chair., and wherein said 
hscerccyciic rir.g is optionally fused ~o an group; 
5 wherei.- .=^-r is an aryl or he-eroaryl mciecy which 

is sutsciwucad or unsubstituied; 
W is o.xygen or sulfur; 

■J is aichar 0 or N, wharsir. whan U is 0, Chan R. 
is a lona pair of aleccrons and ?-.. is saieccad from cha 
LO group consis-ing of: 

.i.r as defined above, C.-C: cycloaikyl, C.-C. 
scraighc or branched chain alkyl or alkenyl, or C.-C; 
straight or branched chain alkyi or alkenyl 
substituted in ona or mora positions with Ar, amino, 
15 halo, haloalkyl, hydroxy, trif luoromethyl, C.-C; 

straight or branched chain alkyl, C.-C^ straight or 
branched chain alkenyl, carbcnyl, thiccarbonyl , estar, 
thioester, alkoxy, aikenoxy, cyano, nitro, i.Tiino, 
aikyiamino, amincalkyl, sulfhydryl, thioalkyl, 
^0 sulfonyl, substituted alkyl or alkenyl wherein any of 
Che carbon atoms of the alkyl or alkanyl are 
optionally replaced with S, 50, 30;, 0, or NR; wherein 
R, is selected from the group consisting of hydrogen, 
(Ci-C.) -straight or branched chain alkyl, (C,-C5) - 
25 straight or branched chain alkenyl or alkynyl, and (C,- 
CJ bridging alkyl wherein said oridging alkyl forms a 



wo 98/29117 



PCT/US97/24070 



hetierccyciic ring scarcing with tci^ "icrogen cf NR, ^^ic 
ending with one of the carbcn cf said elkyi cr 

alkenyl chain, and wherein said he-erccyclic ring 15 
optionally fused to an Ar grruc cr C^-C^ cyclcalkyl; 
5 and when U is N, and ?-.-. are selected 

independently from the group consisting of: 

hydrogen, Ar as defined acove, C.-Ca cycloalkyl, 
C--C, straight or branched chain alkyl or alkenyl, or 
C1-C5 straight or branched chain aikyl or aikenyl 

iO substituted in one or more ptsitions with Ar, amine, 
halo, haloalkyl; hydroxy, trif luoromethyl, C;-C, 
straight or branched chain alkyl, C^-C^ straight or 
branched chain aikenyl, carbcnyl, thiocarbonyl, ester, 
thioester, alkoxy, alkenoxy, cyano, nitro, iiaino, 

15 alkylamino, ammoalkyl, sulfhydryl, thioalkyl, 
sulfonyl, substituted alkyl or aikenyl wherein any cf 
the carbon atoms of the alkyl or aikenyl are 
optionally replaced with S, SC, SC;, 0, or NR^; wherein 
is selected from the group consisting of hydrogen, 

/O (C,-C.) -straight or branched chain alkyl, (C;-C,;- 

straight or branched chain aikenyl or alkynyl, and (C^- 
CJ bridging alkyl wherein said bridging alkyl forms a 
heterocyclic ring starting with the nitrogen of NR; and 
ending with one of the carbon atoms of said alkyl cr 

25 aikenyl chain, and wherein said heterocyclic ring is 
optionally fused to an Ar group or C.-C^ cycloalkyl; 
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cr ar.d R; rr.ay ba ua/.eri -c-gaihar forrrr-a 
he-erccyclic rir.g. 

Ir. prefarrad e:T'i:cdi-iar.':s, .-.r is a cyclic cr fused 
cyclic ring ar.d includes a -cr.c-, ci- or "ricyciic, 
5 carbo- cr herarccyclic ring, wherein the ring i= 
either unsubsciuu-ed or subs-i-u-ad in one to five 
position (s) wich halo, haicai;<yi, hydroxyl, nicro, 
trifiucrcir-ethyl, C.-C, straight cr branched chain 
aikvl, C--C4 s-raighc or branched chain alkenyl, C--C, 
10 aikoxy, C:-C. alkenyloxy, ohenoxy, banzyloxy, aniino, 

thiocarbonyi, escer, thioester, cyano, imino, 
alkylaitiino, a-T.inoalkyl, suifhydryl, thicalxyl, and 
sulfonyl; wherein the individual ring sices are 5-3 
rtiex^ers; wherein the heterocyclic ring contains 1-4 
15 heteroacon(s) selected from the group consisting of 0, 
M, cr S; wherein aromatic cr tertiary alkyl amines are 
optionally oxidizad to a corresponding N-c:-:ide. 

Particularly preferred Ar groups include phenyl, 
benzyl, naphthyl, pyrrolyl, pyrrolidinyl, pyridinyl, 
20 pyrimidinyl, purinyl, quinclinyl, isoquinolinyl, 
furvl, thiochenyl, imidacolyl, oxacolyl, thiacolyl, 
pyrasolyl, and thienyl. 

Preferred heterocyclic groups may be selected 
from the group consisting of pyrrolyl, pyrrolidinyl, 
■25 cvridinyl, pyjrimidinyl, purinyl, quinclinyl, 
iscquinoiinyl, furyl, thiophenyl, imidacoiyl, 
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oxa-clyl, thiaiolyi, cyraiolyl, fr.ienyi, piceridmy-l, 
and piperaii.-yl . 

raruicuiariy preferred ccmpcu-cs of the orese.-.i 
inver.tior. are ssiected from "r.a crou? ccnsis-ing cf: 
= 3-?her.yl?rocyi {2S)-l- ( l-cyclor.exyicaria-oyli 

cyrrolidi-ecarcc-hia-e (1") ; 

rder.e-hyl ' (2S) -N- ■ =ycicr.exyicarb=r.Gyl ) -I- 
pyrroLidir.ecarcct'r.iate (13) ; 

3- ( 2 , 3, 5-Trimachyi?r.er.yl ; propyl 1- ' ".- 
10 ada-ia--yicarbar.oyl)-2-?yrrolidine = arbcthioace (19! ; 

3 - ( 2 , 3 , 5 - T r i iti 6 c h y 1 ? h e r. y 1 ) p r o p y 1 1 - 
(cyclchexylcarbair.oyl) -2-pyrrolidi-acarbothiGa-3 (2C, ; 

3-(3-Fluorophenyl)?ro?yi {23)-l- 
(Cyclcr.exylcarbanoyl) -2-?yrro l-dir.ecarbcchica-.e (21..; 
]_ 5 3 - ( 2 - F 1 u o r o ? h e n y 1 ) ? r o ? y 1 ( 2 S ; - 1 - ( - - 

adamar.cylcarbauioyi)-2-pyrrolidinecarbochioate (22) ; 

3-{2-riuorophenyl) propyl !2S)--- 
(cycior.exylcarbarn.oyl)-2-pyrrolidir.ecarbcChica--3 (23 ; 
3-(4-Mechyipher. yi) propyl (23)-:- 
20 (cyclchexylcarbamoyl)-2-pyrrciidinecarbothioaCe (24, ; 

3 - (4-Methylpher\yl) propyl (2S)-l-('.- 
adamar.rylcarbairioyl)-2-pyrrolidir-ecarbothioat9 (25) ; 

3- (4-MeChylphanyl) propyl (2S) -1- ! t:er-- 
butylcarbaitioyi)-2-pyrrolidir.scarbcthioace (25) ; 
25 3 - ( 2 -Chl.o ropheny 1 ) p ro? y 1 (2S)-1- 

cyclohexylcarbainoyl)-2-pyrro:idinecarbcthioa--e (27; ; 



3- (3, 3-DL^.echo:<yXher.yL)?r:?yi (25) ( (IS) -1- ci- 

n a ? h 1 1- y I ) e I h y i ! - c a r b a mc y 1 } - 2 - c y r r : i i d i - e c = r b o - h i o a c e 

(28) ; 

3,3-Dipp.eriyi?rcpyi (23)-i-f(i,i,3,3- 
5 w2tra.-2thyibu-yi) carbamoyl] -2-cyrroiidiP-ecarbcthioac5 

(29) ; 

3 - C y c 1 o h a X y 1 p r Q p y 1 ( 2 5 ;• - I - [ ! 2 , 6 - 

diiscprcpyiprienyi; carbamoyl I -I-pyrrclldlnrcarbc-:- -caza 
(31) ; 

10 3-Cyclcr.exyl?ropyl (25; -1- (hexylcarbancyl) -2- 

pyrrclidl.-ecarbochioats (32) ; 

3,3-DiphenylFropyl (25) - 1 - [(2,4- 

dimethcxyphenyl) carbamoyl ] -2-pyrrQiidinecarbothioate 
(33); 

15 3- (3, 5-Dime"hoxyph9nyl) prcpyl (25) -l-{ [ (13, 2R) -2- 

char. yl-cyclo?rcpy-i carbamoyl] - 2- 
pyrrolidinecarbothioace (34) ; 

3-?henylpropyl (25)-l-((2,4- 
Diiae-hoxypr.enyl) carbamoyl] -2-pyrrolidinecarbo!:hioate 

20 (35); 

3-?henylpropyl (25) -1- ', l-adamantylcarbamoyl) -2- 
pyrroiidir.ecarbothioate (36); 

3-Phenvipropyl (25) -1- (1-cyclohexyicarbamoyl) -2- 
pyrrolidinecarbothioace (37); 
.25 3-?henvlpro5yl (25) -l-[l-idamantylamirio) (thioxo;- 

methyll -2-pyrrolidinecarboth:.ca';a (38); 
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3- (3, 4, 5-Triraet:ho:<ypr.er.yi) crcpyl (2S) -i- 
(hexylcarca."yi) -2-pyrrciidir.ecarcc -hioa^e (39) ; 

3 - ; 3 , 4 , 5-rr irriet ho xyp her. yl ) propyl (2S) -l^ 
(csnzylcarhazioyi • -Z-pyrroiioi-ecartoohioace i 40 ; ; 
5 3"?heriyi?rocyl (23! -> (cixetihyLcarcaincyl) -2- 

pyrrciiiir.acarhcchioaca (41) ; 

3-?henyiprcpyi (23) -1- ; l-pyrroiidi-ylcarbajicyl) - 
2-pyrrolihiP.ecaroochioate (42, ; 

3-?henyL?r3pyi (2S) -1- :rvorphili-ocarbamcyl: -2- 
LO pyrrciidinecarcc-hioate (43) ; 

3-?hsriyipropyl (2S) -1- {diisopropyicarbamcyl) -2- 
pyrrolidir.ecarbcohioate (44) ; 

3-?her:yl?rcpyl (23) -1- ["ezhyl (phenyl) carbamoyl] - 
2-pyrrciidir.ecarbothioate (43); and 
15 3-?henylpropyl (23) -1- (diphenylcarbamoyl) -2- 

pyrrolidinecarbcchioatie . 

The presenc invention also relates to a 
pharmaceutical composi-ion comprising a 
20 neurotrcphically effective amount of the compound of 
formula 1, II/ III or IV, and a pharmaceuticaily 
acceptable carrier. 

The present invention further relates to a method 
of effecting a neuronal activity in an animal, 

25 comprising: 

adiTLinis'ering to the animal a neuroirophically 
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effective arr.cur.c of the corr.pcur.i of fcrrr.ula I, li, r*- 
cr IV. 

The presenc invention further relates to the use 
of any cf the compounds of Fcrnuia I, II, in, iv or 
5 m Tacle I below in the preparation of a T.edicanent 

for the treatment of a disease such as peripheral 
neuropathy caused by physical injury or disease state, 
physical damage tt the brain, physical damage to the 
spinal cord, stroke associated with brain carnage, 
10 Alzheimer's Disease, Parkinson's Disease, ani 
amyotrcphic lateral sclerosis. 

The present invention alst contemplates processes 
for manufacturing the novel ttmpounds, particularly 
the processes delineated below in Schemes 1 and 2. 

15 

nT.TAIL£D PgSCRIPTIO M Or THr! INVENTION 
Dpfiritions 

"Alkyi" means a branched or unbranched saturated 
hydrocarbon chain comprising a designated numier of 
carbon atoms. For example, C;-C. straight or branched 
alkvl hydrocarbon chain contains 1 to 6 carbon atoms, 
and includes but is not limited to substituents such 
as methyl, ethyl, propyl, iso-propyl, butyl, iso- 
butyl, tert-butyl, n-pentyl, n-hexyl, and the like, 
25 unless otherwise-indicated. 

"Alkenvl" means a branched or unbranched 
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unsac'-ratec hydrocarbon chain corr.prising a desicriaae^ 
nuirier of carbon acorr.s. For example, C^-C^ straichc 
branched aikenyl hydrocarbcn chain ccncams 2 c 
carbon acoms having at lease cne double bond, a- - 
5 includes but is noc lijiited zz subscitiuencs such =s 

echenyl, propenyl, iso-prcpenyl , bucenyl, iso-bucen-/l, 
cert-bucenyl, n-pencenyl, n-hexenyl, and ohe lixe, 
unless ocherwise indicaced. 

"Alkoxy" means the group -OR wherein R is alxyl 

10 as herein defined. Preferably, R is a branched :r 

urJoranched saturated hydrocarbon chain concainmg 1 zz 
0 carbon acorns. 

'\\r" means an aryl or heceroaryl moiety which is 
subscituted or unsubscicuted, especially a cyclic cr 

15 fused cyclic ring and includes a mono-, bi- cr 

tricyclic, carbo- or hecerocyclic ring, wherein the 
ring is either unsubscituced cr subsciLUted in one zz 
five positionls) with halo, haloalkyl, hydroxyl, 
nitro, trif luoromethyi, C-'C- scraight or branched 

20 chain alkyi/ C-^-Cc straight cr z::^r^zhed chain alkenyl, 

C,-C,^ alkoxy, C^-C^^ alkenyloxy, phenoxy/ bencyioxy/ 
amino, thiocarbonyl, ester, thioester, cyano, iraino, 
aikylamino, aminoalkyl, sulfhydryl, thioalkyl, and 
sulfonyl; wherein the individual ring sizes are 5-5 
.25 members; wherein the heterocyclic ring contains 1-4 
heteroacomis) selected from the grcup consisting of C, 
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N, or 5; wherein, aromacic or c = r-iary aikyi aminsa a're 
cpcionaily oxidired zo a ccrrespor.ding N-oxide. 
Particularly preferred aryl ::r r.eceroaryi moieties 
ir.cluds but are noz iin^iiad zz phenyl, 'ceniyl, 
z r.aphtr.yl, pyrrolyi, pyrrc lidir.yl, pyridinyl, 
pyriziidir.yl, purir.yl, quir.clir.yl, isoquinclinyl, 
furyl, chiophenyl, irrddazolyl, oxa-olyi, thiazclyl, 
pyrazclyl, and chienyl. 

"Haic" means a- least cne iluoro, chlcrc, brorac, 
10 or iodc moiety, unless otherwise indicated. 

"Phenyl" includes all possible isomeric phenyl 
radicals, optionally monosubscituced or multi-subsci- 
tuted with substituents selec-ed from the group 
consisting of amino, hale, haloalkyl, hydroxy, 
15 trif luorcmethyl, C-.-C. straight or branched chain 

alkyl, C:-C, straight or branched chain alkenyl, 
carbonyl, thiocarbonyl, ester, thioester, alkoxy, 
alkenoxy, cyano, nitro, iminc, alkylamino, aminoalkyl, 
sulfhvdryi, thioalkyl, sulfonyl, NR, wherein is 
20 selected from the group consisting of hydrogen, (C-.- 
C^) -straight or branched chain alkyl, (C.-C.i -straight 
or branched chain alkenyl or alkynyl, and (C.-CJ 
bridging alkyl wherein said bridging alkyl forms a 
heterocyclic ring starting with the nitrogen of MR., and 
2 5 ending with one ..of the carbon atoms of said alkyl or 
alkenvl chain, and wherein said heterocyclic ring is 
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octiicr.ally fused to an A.r gr:up. 

The "erm '*phar~aceucicaily accepcahle salt, 
escer, or solvate" refers "o sales, esters, or 
sciva"es of the s-ubjec" co.T.rourids which possess -he 
5 desired pharmacological activ:zy and which are neither 
biolccioally nor otherwise --ndesirahle . The sal", 
escer, or solvates can be forced with inorganic acids 
such as acetate, adipate, alginate, aspartate, 
banco ate, cencenesulfonate, bisulf ate, butyrate, 
10 citrate, caraphorate, camphorsulfonate, 

cyclcpentaneprcpionate, digluconate, dodecyisulf ate, 
ethanesulfonate, fumarate, glucoheptanoate, gluconate, 
glycerophosphate, hemisulf ate, heptanoate, hexanoate, 
hydrochloride hydrobromide, hydroiodide, 2- 
15 hydroxyethanesul f onate , lactate, raaleate, 

raethanesulfonate, naphthylate, 2-na?hthalenesulf onate, 
nicotmate, oxalate, sulfate, thiocyanate, tosylate 
and undecanoate. Base salt, ester, or solvates 
include ainrcioniuir. salts, alkali metal salts such as 
0 sodi^jr. and potassium salts, alkaline earth metal salts 

such as calcium and magnesium salts, salt with organic 
bases such as dicyclohexylamine salts, M-methyl-D- 
giucamine, and salts with amino acids such as 
arginine, lysine, and so forth. Also, the basic 
25 nitrogen-containing groups can be quarterniced with 

such agents as lower alkyl halides, such as methyl, 



ethyl, crcpyl, and cucyl chlcride, crcn:.css a:nc 
icdiies; dialkyl 5ulfa:es lixe iiztieihyl, iie"hvl, 
diruiyl and diarr^yl sulfaces, Ic-r chai- dallies sued 
as zecyl, lauryl, -yris^yl a»d s'earyl c-lcriies, 
5 crcrriides and ic.dides, araikyl dalides Li>e cenzyl and 
pheneidyl crcmides and others. :va-er or oil-scludie 
3r discersible prcduc-s are inerecy cb.ainez. 

Ida ccxicounds cf tnis. inven-icn rr.ay ccssess a* 
ieas- cna asymr.etric "center and cnus can ce produced 
10 as r.ixoures of soereoiso-ers or as individual 
enanzicT.ers or diasoereomers . The individual 

s tereoisorners raay be oboamed by using an opoicaily 
acoive soaroing material, by resolving a raceraic or 
non-racerr.ic mixture cf an intermediate - at' some 
15 appro?ria-e stage of the synthesis, or by resolution 

of the ccmpound of formula (I. . It is understood that 
the individual stereoisomers as well as mixtures 
(racemic and non-racemic) of stereoisomers are encom- 
passed by the scope of the present invention. The S- 
20 stereoisomer at atom 1 of formula I is most preferred 

due to its greater activity. 

"Isomers" are different compounds that have the 
same molecular formula and includes cyclic isomers 
such as (ISO) indole and other isomerio forms of cyclic 

25 moieties. 

-^3a--o .soi^i-^r^" ^re • sr-iers "hot 'tiff-r only in 
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Che way "he arc^is are arrar.cei ir. scaca. 

"Z-an-ior-ers" are a pair c: s-erecis-c-ers "ha: 
are ncr.-5Uceri.T.?csable "irrcr images cf earr. c-her 

'^Zias-erecisomers" are 5zereci3cr.ar5 vh:.ch a-^ 

5 no" mirrrr mages of each other. 

"r.aoer.ic .T.ixuure" raeans a "ixoure ::rr."air.i"r 
equal cares of individual enanoicniers . '*^^on-raoe.TLic 
caixrure" is a mixture ccntaining unequal z-rzs :f 
indivihual enantiomers or stereo i3on\er3 . 

0 The terr. "preventing neurccegeneration" as useo 

herein includes the aoility to trevent 
neurodegeneration in patients newly diagnosed as 
having a neurodegenerative disease, or at risk of 
developing a new degenerative disease and for 

5 preventing further neurodegeneration in patients wht 

are already suffering fror?. or have 5i/t^pt:r:.s :f a 
neurocegenerative disease. 

The tern "treatment" as used herein ttvers any 
treatment of a disease and/or condition in an animal, 

0 particularly a human, and includes: 

(i) preventing a disease and/or condititn from 
occurring in a suioject which may be predisposed to the 
disease and/or condition but has not yet ceen diag- 
nosed as having it; 

5 (li) inhibiting the disease and/or ocncititn, 

i.e., arresting its de^velopment ; or 



relieving the cisei5e and/or cc"dicicn, 
i.e., causing regression of "ne disease and/cr condi- 
eion. 

The syste.^. used in narking the cz::iZo\inzs of che 
3 cresen- invencicn is shown celov, using a cc-pound of 
fornula IV as an example. 

A compound of the presen. invention, especially 
Formula IV, wherein n is 1, X is 0, Y is iCH:) Z is 
CK, C IS 3-pyridyl, D is W is 0, U is ?.l is H 
■ 10 ' and R2 is 2-mechylbu"yl, is named 3- ( 3-pyridyl) -1- 
propylmercaptyl (2s) -1- [ (2-meohylbutyl) carbamoyl] 
pyrrolidine-2-carbcxylate . ■ 

Compounds of the Invention 
15 Tae neurotrophic low molecular weight, small 

molecule TKB? inhibitor compounds of this invention 
have an affinity for rK3?-Cv-pe irmunophilins, such as 
FK3PI2. When the neurotrophic compounds cf this 
invention are bound to an r?a?-tv-?e immunophilin, they 
have been found to inhibit the prolyl-peptidyl cis- 
crans isomerase activity, or rotam.ase. activity of the 
binding protein and unexpectedly stimulate neurice 
growth . 

Specific exemplifications of these embodiments 
23 are presented in TABLE I. 
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T?3LE I: C:H?0L^-IDS 
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No n W : Z C D 

13 1 0 CH: CH Phenyi K 

19 1 0 (CH:): CH 2,3,3 Tri H 

meihylphenyl 

20 1 0 (CH:) : CH 2, 3, 5 Tri H 

raechyiphenyl 

21 1 0 (CH:): CH J-Fiucro H 

phenyl 

5 22 1 0 (CH:): CH 2-r lucre H 

phenyl 

23 1 0 (CH:i: CH 2-?iuoro H 

phenyl 

24 1 0 (CH:): CH 4-Met:hyl H 

phenyl 

25 1 0 (CH:): CH 4-Methyl H 

phenyl 

25 1 0 (CH:): CH 4-Methyl H 

phenyl 

10 27 1 0 (CH:): CH 2-Chloro H 

phenyl 

23 1 0 (CH:): CH 3,5-Diinech H 

cxyphenyl 

29 1 0 (CH.): CH Phenyl Phenyl 

31 1 0 (CH:): CH Cyclohexyl H 

32 1 0 (CH.): CH Cyclohexyl H 

15 33 1 0 (CH:): CH Phenyl Phenyl 

34 1 0 (CH:): CH 3,5-Diraeth H 

oxyphenyl 

35 1 0 (CH:): CH Phenyl H 

36 1 0 (CH,): CK Phenyl H 

37 1 0 (CH:): CK Phenyl H 
20 38 1 0 (CH:): CH Phenyl H 

39 1 0 (CH:): CH (3,4,5- H 

Trimethoxy) 
phenyl 

40 1 0 (CH:) : CH (3,4,5- H 

Trimethoxy) 
phenyl 



Rl R2 

K Cyclohexyl 
H Adamancyi 

H Cyclohexyl 

H Cyclohexyl 

H Adamanoyl 

H Cyclohexyl 

H Cyclohexyl 

H Adamar.~yl 

H Tert-butyl 

H Cyclohexyl 

K 1-Mapthylethyl 

H 1,1,3,3- 

Te t raiae thy Ibut yl 

K 2, 6-Diisopropyl 
phenyl 

H Hexyl 

H 2, 4-Dine"hoxy 
phenyl 

H 2-Phenylcyclo 
propyl 

H 2, 4-Diriiethox7 
phenyl 

H ' Adamant yl 

H Cyclohexyl 

H Adamant yl 

K Kexyl 

H Benzyl 
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He n W : Z C D Ri p.2 

41 1 0 (CH;): CH Pher.yl H CH; CH; 

42 1 0 (CHO: CK Phenyl H i<:>^:= -CH- -CH,-::- 

CH;-' (cyclic)"' 

43 1 0 (C:-:/): CH Phenyl H R;= -Ch--CH,-:- 

ck;-' (cyclic) ' 

44 i 0 (CH:): CH Phenyl H 5^-.=?--=C-iis;crccvl 
43 1 0 (CH;); CH Phenyl H CH, Phsnvl 

45 1 0 (CH,): CH Phenyl K R,=R-=?henvl 
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The ccrapcunds cf che creseri" inventiiori exist: 
scereoiscnieric fcnas; either enar." loniers or 
diascerecisoners . Included w:.-:hir. che sccce cf che 
inver.-icn are che enancicraers , "he racemic fcrrn, and 
5 dias"ereci5Cuieric naixcures. Ir.ar.uioniers and 

dias^erec isomers car. be separazed by methods known 
to those skilled in che ar*. 

Methods of Using the Compounds of the Invgnt^iQn 

10 The compounds of Che presen- invention have an 

affini-y for the FK506 bmdmr prcrem, par-iculariy 
FK3?12, which is present in the neuronal tissue. 
When the inventive compounds bind to FK3? in 
neuronal tissue, they exhibit excellent neurotrophic 

15 activity. This activity is useful in the 

stimulatitn of damaged neurons, the promotion of 
neuronal regeneration, the prevention of 
neurodegeneration, and the treatment cf several 
neurological disorders known to be associated with 

'^0 neuronal degeneration and peripheral neuropathies. 
For the foregoing reasons, the present 
invention further relates to a method of effecting a 
neuronal activity in an animal, comprising: 

administering to the animal a neurotrophically 

25 effective amount of a compound of formula I, II, III 
or IV. 

43 



wo 98/29117 



PCT/US97/24070 



a preferred erri:odimer.t , che neuronal 
activi-y 15 selected frcoi Che grcu? consisting of 
scimula'iQn of damaged neurons, croniccicn of 
. neuronal regeneraoicn, prevenoion of 
5 neurodegeneracion and oreat~eno of neurological 
disorder. 

The coniccunds of che presen* invention are 
caroioularly useful for preventing neurodegeneraoicn 
in paoiencs suffering frora a neurodegenerative 

10 disease or who have SyTapcoms of a neurodegenerative 
disease. The coripounds are also useful for 
preventing neurodegeneration m patients newly 
diagnosed as having a neurcderenerative disease or 
at risk for developing a neurodegenerative disease. 

15 These compounds are also useful for, but not liraited 
tO/ preventing neurodegeneration in patients 
suffering from Parlcinson's disease or having 
svTaptoms of ?arl<insGn*s disease. These treatment 
methods are exemplified in the M?TP Model and data 

?0 described herein. 

The neurological disorders that may be treated 
include but are not limited to: trigeminal 
neuralgia; glossopharyngeal neuralgia; Bell's Palsy; 
myasthenia gravis; muscular dystrophy; amyotrophic 

25 lateral sclerosis; progressive muscular atrophy; 

progressive bulbar inherited niuscular acrcphy; 
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nerr.iaiec; ruptured or proiapced ir.vercebrais dis^. 
syr.drcrr.ea ; cervical spondylrsis; plexus disorders; 
choracic cuciec destructior, syr.drc^^.es; peripheral 
neur:pa-:-ic such as those caused by lead, dapsone, 
5 zicks, porphyria, or Guiilair.-Barre syr.drcme; 
Alcheiner ' s disease; and Par /.ir.scr. ' s disease. 

The ccnipcunds of the preser.c ir.ver.cion are 
particularly useful for treaiir.g a neurological 
disorder selected from the grtup consisting of: 

LO peripheral neuropathy caused cy physical injury or 
disease state, physical daniace to the brain, 
physical damage to the spinal cord, stroke 
associated with brain damage, and neurological 
disorder relating to neurodeceneration. Examples of 

15 neurclogical disorders relating to neurodegenerat ion 
are Alzheimer's Disease, ?ar>inson's Disease, and 
amyotrophic lateral sclerosis. 

PhprmagQutigal Compositions of the Invention 
The present invention also relates to a pharma- 

20 teutical composition comprising: 

(i) a neurotrophicaiiy effective amount of the 
compound of formula 1, II, III or IV/ and 

(ii) a pharmaceutically acceptable carrier. 
The above discussion relating to the utility 

25 and administration of the compounds of the present 
invenuicn also applies to the phannaceuticai 
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co7.zosLZiov.s of Che presenc ir.ver.cicr. . 

The cer-L "pharmaceutically acce?-acle carrier" 
as used herein refers zo any carrier, ciluen", 
excicienc, suspending agent; lubrica-inc agenc, 
5 adjuvanZ/ vehicle/ delivery systeui, e.T.ulsif ier, 

disin-egranc, absorbant, preservative, surfactant, 
colcranc, flavoranc, or swee-ener. 

:zr these purposes the ctr.pcunds cf the present 
invention n:iay be administered orally, parenterally, 

10 by inhalation spray, topically, rectally, nasally, 

buccaliy, vaginally or via an ir^planted reservoir in 
dosage f oriaulations containing conventional non- 
toxic chariaaceutically-acceptable carriers, 
adjuvants and vehicles. The terra parenteral as used 

15 herein includes subcutaneous, intravenous, 

intramuscular, intraperi tone ally, intrathecal ly, 
intraventricularly, intrasternal and intracranial 
injection or infusion techniques. 

For oral administration, the compounds of the 

20 present invention may be provided in any suitable 
dosage form known in the art. For example, the 
compositions may be incorporated into tablets, 
powders, granules, beads, chewable lozenges, 
capsules, liquids, aqueous suspensions or solutions, 

25 or similar dosage forms, using conventicnal 

equipment and techniques known m the art. Tablet 
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dcsare fcrrns are preferred. Tacle-s r.ay ccr.taia 
carriers such as lacccse and ccr- search; and/cr 
lubricating agents such as Xiagnesiuir. scearace. 
Capsules may contain diiuencs includ:.ng lac-ose and 
5 dried ccrn starch. Aqueous suspensions may ccncam 
emulsifying and suspending agencs ccmbmed with the 
active ingredient. 

When preparing dosage fcrm incorporating the 
compositions of the invention, the compounds may 

10 also be blended with conventional excipients such as 
binders, including gelatin, pregelaomized starch, 
and the like; lubricants, such as hydrogenated 
vegetable oil/ stearic acid, and the like; diluents, 
such as lactose, mannose, and sucrose; 

15 dis integrants, such as carbox.ymethylcellulose and 

sodium starch glycolate; suspending agents, such as 
povidone,* polyvinyl alcohol, and the like; 
absorbants, such as silicon oioxide; preservatives, 
such as methylparaben, propylparaben, and sodium 

2 0 benzoate; surfactants, such as sodium lauryl 

sulfate, polysorbate 30, and the like; colorants 
such as F.D.& C. dyes and lakes; fiavorants; and 
sweeteners . 

Compositions and methods of the invention also 
25 may utilize controlled release technology. Thus, 
for example, the inventive compounds may be 
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ir.ccrporaced iriCO a hydrochccic cclj^aer cnatrix for*- 
controiied release over a per ltd :f days. Such 
co-rrolied release fil.T.s are v/ell >r,:vn t:c "r.e arc. 
ParzicularLy preferred are crar.sderrr.al delivery 
5 systems. Other exarr.pies of pcl-./iriers oorrjnor.ly 

employed for this purpose thao nay de used ir. the 
preseno inventiion include no-oegradadle etzdylene- 
vi.nyi acetate copolymer and degradacle lactic acid- 
glycolic acid copolymers which may he used 

10 externally or internally. Cer-am hydrogels such as 
po 1 y ( h ydr o x ye z h y Irrie t hac r y 1 a " e or pel y ; vi n y 1 a 1 coho 1 
also may be useful, but for shorter release cycles 
then the other polymer releases systems, such as 
those mentioned above. 

15 To be effective therapeutically as central 

nervous system targets, the compounds of the present 
invention should readily penetrate the blood-brain 
barrier when peripherally adrr^inis tared . Compounds 
which cannot penetrate the blcod-brain barrier can 
be effectively administered by an intraventricular 
route or other appropriate delivery system suitable 
for administration to the brain. 

The compounds of the present invention may be 
administered in the form of sterile injectable 

25 preparations, fg^r example, as sterile injectable 
aqueous or oleaginous suspensions. These 
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suscer.sicr.s rr.av be for:riuia"ed according ::o 
techniques known in the aro using suitable 
dispersing or wetcing agencs and suspending agen-5. 
The sceriie injectabie crecaracicns r.ay also be 
5 Suerile injeccabie sciutions :r suspensions m non- 
toxic parenceraily-acceptabie diluents or soivencs, 
for example, as soiucions in 1/ 3-bucanediol . Anicng 
the acceptable vehicles -and srlven-s thac may be 
erzployed are water, Ringer's solution and isotonic 

10 sodiuia chloride solution. In addition, sterile, 

fixed Oils are conventionally err.ployed as solvents 
or suspending mediuiriS , For this purpose, any bland 
fixed oil may be employed including synthetic monc- 
or di-glycerides . Fatty acids such as oleic acid 

15 and its glyceride derivatives, including olive oil 

and castor oil, especially in their polyoxyethylated 
versions, are useful in the preparation of 
injectables. These oil solutions or suspensions may 
also contain long-chain alcohol diluents or 

70 dispersants. 

The compounds of this invention may also be 
administered rectally in the form of suppositories. 
These compositions can be prepared by mixing the 
drug with a suitable non-irritating excipient which 

25 is solid at room ^temperature, but liquid at rectal 

temperature and, therefore, will melt in the rectum 
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CO release zhe drug. Such maierials ir.clu-e cccca-. 
buccer, beeswax and poiyechyLer.e glycais. 

The corapounds of this invencicn may also be 
a-diainiscered eocicaiiy, especiaiiy whea che 
3 conditions addressed for treacr.en" involve areas :r 
organs readily accessible by ccpical appiicaoion, 
including neurological disorders of one eye, one 
skin, cr the lower intestinal tract. Suitable 
topical foriuulations are readily prepared ftr each 
10 of these areas. 

For topical application to the eye, or 
ophthalmic use, the compounds can be formulated as 
micrcnited suspensions in isotonic, cH adjusted 
sterile saline, or, preferably, as solutions in 
15 isotonio, pH adjusted sterile saline, either with or 

• without a preservative such as benzylalkcnium 

chloride. Alternatively for the ophthalmic uses the 
compounds may be formulated in an ointment such as 
petrolatum. 

70 for topical application to the sl<in, the 

compounds can be formulated in a suitable ointment 
containing the compound suspended or dissolved in, 
for example, a mixture with one or m.ore of the 
following: mineral oil, liquid petrolatum, ■ white 

.25 petrolatum, propylene glycol, polycxyethylene 
polycxypropyiene compound, emulsifying wax and 
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wa-er. Aicerriativel Che cc"cour.ds can be 
fcr:i:i!-- laced in a suitable Icticn cr creani containing 
the accive conipcund suscendec cr dissolved in, for 
exajTicle, a m.ixcure of one or "cre of the following: 
3 mineral oil, scrbitan mcnoscearace, colyscrbace 50, 
cecyl escers wax, cetearyl alcohol, 2- 
occyldodecanol, benzyl alcoh:! and wacer. 

Topical acclication for che lower intescmal 
trace an be effected in a reccal succcsitory 
10 forr.ulaoion (see above) cr m a suitable enema 

f orraulacion . 

Dosage levels on the order of about 0.1 mg to 
abouc 10,000 mg of the active ingredient: compound 
are useful in the treatment of the above conditions, 
15 with preferred levels of abcut 0.1 mg to about 1,000 
mg. The amount of active ingredient that may be 
combined with the carrier materials to produce a 
single dosage form will vary depending upon the hcst 
treated and the particular mode of administration. 
-Q It is understood, however, that a specific dose 

level for any particular patient will depend upon a 
variety of factors including the activity of the 
specific compound employed, the age, body weight, 
general health, sex, diet, time of administration, 
-25 rate of excretion, drug combination, and the 

severity of the particular disease being treated and 
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The ccnipounds can be acniir.is-ered wi"h ocher 
neurcircchic acenis such as neurc irochic grcwch 
■ facccr (MGc) ; cliai derived rrcwch facccr, brain 
5 derived growth facticr, ciliary neurc-rcphic facccr, 
and neurct:rcpin-3 . The dosage level of ocher 
neurccrcchic drugs will depend upon the factors 
previously scatied and "he neurccrcphic ef f ec.iveness 
of the drug ccrabmacicn. 

10 

The presen" invention relates to the use of any 
of the compounds seen in Table I in the preparation 
of a r.edicainent for the treatnient of a disease such 
as peripheral neuropathy caused by physical injury 
15 or disease state, physical da.tiage to the brain, 

physical damage to the spinal cord, stroke 
associated with brain damage, Alzheimer's Disease, 
Parkinson's Disease, and amyotrophic lateral 
sclerosis. 

20 The present invention alsc contemplates 

processes for manufacturing the novel compounds, 
particularly the processes delineated in schemes 1 
and 2 , 
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Merhcds cf Ma!<ip.c the Ccmircur.ds of rhe Invan^ i/^n-. 
The novel zcni.pounds cf ir.is iriven-icr. r^ay be 
readily prepared by standard -ecdniques cf crganic 
chemistry, uciliring the general syntheric caihwav 
5 depicced belcw. As described by Scheme I, cyclic 

amino acids 1 protecced by suitable blocking groups 
? on the amino acid nitrogen may be reacted with 
thiols RSK CO generate thioesters 2. After removal 
cf the protecting group, the free amine 3 may be 
10 reacted with a variety cf isocyanates or 

isothiocyanates to provide the final ureas or 
thioureas, respectively. 




5 

SCHE^E 1 
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I3ccyanat=s (P.'N'CC} cr i£:--r.iccya.-ars£ {R'MCSl- 
4 niay be ccnver.ie.- cly prepared :r:r. the 
csrrespcr.dir.g readily available a.-mes by react:icr. 
wiri- cr.osgane or ti?.io?hc3qe-e, as depicted ir. Scheme 




R'-NC\V 



SCHENE 2 



Thiols R-3H luay be ccr.venientily prepared 
frora the correspor.ding readily available alcohols or 

10 halides via a two step replacer-er-t of halide by 
sulfur, as described in Scheme 3. Halides rr.ay be 
reacted with thiourea, ar.d the corraspondir.g alkyl 
thiouronium salts hydrolyzed zz provide thiols P.SH. 
If alcohols are used as the starting materials, they 

15 may be first converted to the corresponding halides 
by standard methods. 
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R OH 



PBn 
or ^ 

CBr^/PtaP 



R Br 



R SH 



2) OH" 



SCHEME 3 



Sxamoles 

The foliowir.g exampLes are illustrative of the 
orssent inver-tiDr. and are act intended to be liniita- 
5 tions thereon, unless otherwise specified, all 

percentages are based on 100* by weight of the final 
compound- 

10 ^ynth^sls nf 3- n- Py^MvU -r-csvlr'.arra.ol-vl 2S-1- 

r n-marh•■/^h1l^vl ) r.="-'i-)P.nnv'! 1 rvrr: I : ^ ''•"=>-? -c^-^.rroy via te 

(1) 

^ - ( 3-Pvridvl ' - -nror!-/i r'p I o ride 
15 Tc a solution of 3- ( 3-cyridyl) -l-?ropancl (10 

g; 72.4 mmol) i«n chloroform !100 raL) was added 
dropwise a solution of thionyl chloride (12.9 g; 



wo 98/29117 



PCT/US97/24070 



L08.C Tinoli in chicrcforui (SC .Til. The resultir.g 
mixture was refluxed for 1 hcur, zher. ccured ir.co 
ice-ccii 50* aqueous cccassi'-n hydroxide (130 raL) . 
The layers were separated, ar.d che orjar.ir phase was 
5 dried, concentra-ed, and purified zt. a silira rel 

cci'urrw elucir.g wich 40% ethylaoe"are ir. hexar.e, tz 
obcair. 10 g (65%) of "he chlcride as a clear oil, -H 
NMR -.300 MHZ, CDCL3) : 5 2.02-2.11 (rr., 2H ; 2.7" (m, 
2H) ; 3.51 (m, 2H) ; 7.20 (m, IH; ; 7.49 (rr, IH; ; 5.45 
10 (m, 2H1 . 

^- M-oy^^ dvI^ -l-croovl:r.ercaot:ar. 
A raix-ure of 3- ( 3-pyridyl : -l-prc?ylchloride (3 
g; 19.4 nmcl.) ar.d thiourea •;1.4 8 g; 15.4 rir;Ol, in 

15 ethanol (10 ruL) was refluxed zzr 24 hours. Aqueous 

sodium hydroxide, 15 raL of a 0.75 N solu-ion, was 
added, and the mixture was refluxed for an 
additional 2 hrs . After ■ oooling to room temperature,, 
the solvent was removed in vacuo. Chromatographic 

20 purification of the crude thiol on a silica gel 

column eiuting with 50% ethyl acetate in hexane 
delivered 1.2 g of 3- ( 3-Pyridyl) -1-prccylmercaptan 
as a clear liquid -H NMR (300 MHZ, CDCl;.) : c 1.34 (m, 
IH); 1.90 (m, 2H) ; 2.52 (m, 2H) ; 2.71 (m, 2H) ; 7.31 

25 (m, IH); 7.47 (m, IH) ; 8.42 (m, 2H) . 
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k fixture cf M- ( csr'-bu- ylycxycarbor.yi ■ - s ! - 
• proLir.e (3.0 c; 13.9 rriaoL) ; 3- i3-?yridyl) -1- 
5 prccvL-arcapcar. (3.20 g; 20. r nir.oi) , 

dicyclcr.exyicarbcdii.mids (4.59 g; 22 . 24 rr.— -) , 
campr.:rsulfonic acid (1.03 g; 4.62 nr.-ncl) , ar.d 4- 
dinve-'-.yla.7.inopyridir.e (0.50 g; 4.53 rnnci) ir. dry 
oiecr.ylene chloride (100 niL) was Suirred oversight:. 
10 The reac-ion mixture was diluted with methylene 

chloride (50 mL) and water (100 mL) , and the layers 
were separated. The organic phase was washed with 
water (3 x ICO mL) , dried over magnesium sulfate, 
and concentrated, and the crude residue was purified 
15 on a silica gel column eiuting with ethyl acetate tc 
obtain 4 . 50 g (95?) of the thicester as a thick oil, 
■^H N1^.R (300 MHZ, CDCi,) : 5 1.45 (s, 9K) ; 1.70-2.05 
(m, SK) ; 2.32 (m, IH) ; 2.71 [z, 2K) ; 2.B5 (m, 2K) ; 
3.50 (m, 2H) ; 4.18 (m, IH) ; 7.24 (m, IK); 7.51 (m, 
20 IH) ; 3.43 (m, 2H) . 

7, f 7-pv^ridv1 \ -1 -propyl m°r-:a ni-vl s'/r^r>i, ^, Hi na-2- 

k solution of 3-(3-?yridyl)-i-merca?tyl N- 
25 ( cert-butylyoxycarbonyl) pyrrclidine-2-carccxylate 

(4.€0 g; 13.1 mmol) in methylene chloride (50 mL) 
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and "r::f I'jorodcecic acid (5 zl) was szirred rccm 
"amcerature for three hears. Sauuritied potassiura 
carbc-ace was added until the cH was basic, and che 
. reac-icn mixture was e:<"rac-ed with nie-hylene 
5 chic r lie (3x) . The comhmed organic excracos were 

dried and concencraoed to yield 2.25 g (75*; of the 
free acime as a thick oil, -H m?, (300 MHZ, ZDClO : 5 
1.3T-2.20 (DTw on); 2.79 (r:., 2!-:.; 3.03-3.15 r., 4H 
total-; 3.34 (ru, IH) ; 7.32 IH; ; 7.50 IH) ; 

10 a .57 (T., 2H) . 



'-n-ovridvU -1-crocvL—rractvl 2S-1-: 2- 
LTigrhvlhu^vU ^arbam cvll cvrrclidine-2-carbcxvla-e (1) 
A sclucion of 2-methyibutylar.ine (113 mg; 1.3 mmol) 

15 and trie thy lamine (132 mg; 1.3 mmol) in methylene 

chloride (5 mL) was added co a solution of 
trichosgene (123 mg; 0.43 rriTvol, m methylene 
chloride (5 mL) . The resulting mixture was refluxed 
for 1 hour and then cooled to room temperature. 3- 

20 (3-Pyridyi) -1-propylmercaptyl cyrrolidine-2- 

carboxylate (300 mg; 1.3 mmol! in 5 mL of methylene 
chloride was added and the resulting mixture was 
stirred for 1 hour and then partitioned between 
water and a 1:1 mixture of ethyl acetate and hexane, 

25 The organic chase was dried, concentrated anc 
purified by column chromatography (50^ ethyl 
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acacare/hexane! ~o obcair. 25-: .T;g '.35') cf -r.e 
co.T.pcu-ci cf = ie 1 (1, Tacle I) as ar. cil, -h 
MMR (300 MHZ, CDCi^) : d 'H MM?. (CCCi,, 30 0 MHZ): 5 
■ 0.39-0.93 (nr., Sr.); l.iO-1.20 (n, IH) ; i.27 (5, IH) ; 
5 1.35-1. cC (III, 2H) ; i.72 is, 2H',; 1.97-2.23 In, 5Hi ; 

2.70-2.-3 (m, 2H) ; 2.92-3.54 5H) ; 4. 43--!. 47 

IH) ; 7.21-7.29 (m, IH) ; 7.53-7.35 (dd, IH) ; 3.45- 
9.48 is, 2H) . 



Svnrho.-^ of 3-^3-Pvridvl)-l-t:— svl 25-l-rri'.V- 
15 DLm='-hvlr --DvL^ carbamovH cvrr-lidinq-2— :;^rboxvlatg 

(2) 

■ Rsaccicn of 3- (3-pyridyl) -l-prrpylmercaptyl 
pyrrol idir.e-2-carbo.xylai:e wicr. "he isocyanacs 
generaced from csrc-amylamir.e ar.d criphosgene, as 

2^" described for Example 1, provided the compound of 
E.Kample 2 (2, Table 1) in 62% yield, NMR (CDCI3, 
300 MHZ): 5 0.33 (t, 3H) ; 1.27 (s, 5H) ; 1.64-1.71 
(m, 2K) ; 1.91-2.02 (m, 7H) ; 2.65-2.71 (c, 2H) ; 2.35 
(m, 2K) ; 3.29-3.42 (m, 2H) ; 4.11 (br, IH) ; 4.37-4.41 

25 . (m, IH; . 
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3 vn thesis 3 - t 3*cvr idvi ■ - :-cr"r-.'lr-err = r--.--L 2^- - 
(7) 

A mixuure of cyciohexyiiscci-iccyana-e 120 uig; C.5 
mmol) , 3- (3-pyridyL) -i-propylnarcaptyl pyrrclicLir.e- 
2-carr;oxyiate (200 mg; 0.9 rrr.:l) and criethylami- e 

10 (90 rag; 0.9 mmol) in 20 mL cf r.athylene chloride was 

the resulting raixture was s.irred for 1 hour and 
then partitioned between waosr and a 1:1 .Tiixcure of 
ethyl acetate and hexane . The organic phase was 
dried, concentrated and purified by col'jcrin 

15 chromatography (50% ethyl acecaoe/hexane; zo obcain 

160 nig (47%) of the corapound cf Ixarr.cle 3 (7, Table 
I), -H NMR (CDClw 300 MHZ) : c l.lo"1.40 (ui, 6H) ; 
1.50-1.71 (ra, 4H) ; 1.95-2. OS ("w "/Hi; 2.70-2.75 [t, 
2H) ; 3.03 (m, 2K) ; 3.40-3.60 i:^,, 2r.) ; 4.95-4.93 (d, 
IK); 5.26-5.29 (d, IH) ; 7.17-7.25 lui, IH; . 



Svnthg^f^i- nf 3-PhgnvlnroovI ^ 2S--1-/1- 
25 cvcloh^xvlr^rbamovll - 

2-o'/Tr'-'l i dinecarbothioate ( 1 ) 
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Z'r.e ccrticcur.d was prepared in accordance with 
the procedures used in the accve examples and 
yielded an opcically pure cc-pcund as a s-ic:-: white 
solic, wiih a che.T.ical formula of C;;H;..,N-0,3, a 
5 molecular weight of 375.55, r. !C~Clj, 3:-: bi'AZ; : 

5 1.10-1.15 (m, 4H); 1.30-1.3: ir;, 3K} ; 1.51-1.71 
(ni, 2H;; 1.84-2.03 (rr., 6H) ; 2.5= t 2:-:, J=7 . 75) ; 2.37 
(t, 2:-:, J=7.57) ; 3.33-3.39 (m, IH; ; 3.45-3.50 ^'z, l.-I) ; 
3.63-3.57 {m, IH) ; 4.13 (d, 2H, J=7 . 85) ; 4.55 
10 (dd, IH, J=2.14, 6.05) ; 7.L1-7.25 (:ri,5K). Thin Layer 

Chrcmaoography yielded a resul* of R. = 0.43 (505 
ETOAc/He.'cane) . 



ryaM?!.! 5 

15 Sv^■^Hacl5 r,^ phana^hvl f 2g1 -M- f r-,'rlQhexvIc5rbamovl) - 

2-nvrr-ll H^nor:?.rbot:hioate (13) 

The compound was prepared in accordance with 

the procedures used for the above examples and 

yielded an optically pure conpcund as a clear oil 
?0 with a molecular foriiula of C;;H;;M;0;3, molecular 

weight of 360 . 63, 'H NMR (CDCl,, 300 MKZ) : o 1.06- 

1.33 (m, 7H); 1.61-1.72 (m, 2H) ; 1.93-2.13 (m, 4H) ; 

2.34 (t,2H, J=7.57) ; 3.10 (t,2H, J=7.0); 3.33-3.35 
{m,lH); 3.44-3.45 (m, IH) ; 3.54-3.67 {m, IH) ; 4.1" 

25 (bd, IH, J=7.94) ; 4.55 (bd, IH, J=3 . 37 ) ; 7.20-7.31 

(m,5H'i. Thin Layer Chrmoatocraphy yielded a result 
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o f = 0 . 1 3 (50 * Hexar.e : ZTC.-.c ; . 

<^vr-'-»«^^ 3-(2,3.5-?ri-g-hvlrhe-vn-rccvL i-n- 
5 sdsrT\=--v:.-!^rbamcvl ' -2-ovrr^:idi-g-=rbc^hi^-q (19) 

The ccmpcund was prepared ir. accordance with 
the above examples and yielded an op-icaily cure 
coiacound as a colorless oil wi^h a luolecular formula 
of C:3K,.3N:0:S, molecular weight o: 468.56, -H MMR 
10 (CDCl;, 300 MKZ) : a 1 . 50 (5,3r:;; 1.67 (bs,5Hi; 1.32- 

1.90 (m,2K); 2.01 (s, 6H) ; 2.15-2.20 im, 4K) ; 2.10 
(s,3K); 2.15 {s,3K); 2.19 (s,3:-:;; 2.63 
(t, 2K, 0 = 5. 66) ; 3.30 (la, IH) ; 3.42 '{m,lH); 4.15 
(s,iK); 4.52 (m, IK) ; 7.01 (c, 2?:, J=1G . 43 ) . Thin 
15 Layer Chromatography yielded a result of R;- = 0.32 
(8 0% £tOAc/hexane) . 

c^vnrs^^is 3. 5-Trim°rhvirHonvnnroDvl 1- 

"1 fcvclohaYvl rarb?-movl> -2-ovrro I idinecarb othioate (20) 

The compound was prepared i.i accordance with 
the procedures used in the above examples and 
yielded an optically pure ccmpound as a colorless 
oil wi-h a molecular formula of C^^Hj^N^O^S-0 . 75 H.O, a 
25 molecular weight of 430. 13, -H M>!R (CDCl,, 300 MHZ): 

5 1.05-1.19 (m,3H); 1.22-1.43 (m, 2K) ; 1.53-1.55 



(m, IH); 1.71-1.74 (m, 2H); 1.75-1.30 ir., 2:-i) ; 1.31- 
i.35 {.Tw3H;; 1.96-2.03 (m, 21-:! ; 2.10 (s,3H); 2.15 
(3,2H) 2.20 {s,3H); 2.63 ( t, 2:-:, J=7 . 95 ) ; 2 . 50 {z,2)i]; 
3.33 (q, IH) ; 3 .40-3 .43 (nn, IH;- ; 3.61-3.59 (z, IH) ; 
3 4.19 (d, IH, J=5 .22) ; 4.56 (d, IHi; c.95 

(d, 2r:, J=12 .05) . IhLn Layer Cr.rc.-accgrachy yielded = 
resui- of ?..- = 0.47 (30« £-C.-.c.''r.e:<ar.e ,■ . 



fCvrL-hex vTrqrb^movL^ -2-ovrrt Lidinec^rbnt:h — = ra (21) 

The compound was prepared in accordance with 
the procedures used in the abcve examples an yielded 
an ccticaliy pure corapound as a white solid with a 

15 molecular formula of C-.H^^N-C-.Sr, a molecular weight 
of 392.56, -H N14R !CDC1;,, 30! MHZ): 5 1.07-1.43 
(m, 6H) ; 1.63-1.73 (m, 2H) ; 1.37-2.09 (cm, 7H); 2.67 
{t,2H, J=7.46) ; 2.35 ( t, 2K, J=7 . 46) ; 3.35-3.37 (m, IH) ; 
3.46-3.43 (m, IK) ; 3.55-3.57 (m, IH) ; 4.19 

20 (d, IH, J=7.84) ; 4.55 ( d, IK, J=7 . 90 ) ; 6.34-5.95 (m, 3K) ; 

7.21-7.24 (m, IK). Thin Layer Chromatography yielded 
a result of R- = 0.19 (20% EtCAc/hexane) . 

25 Svn^haqis of 3-(2- "^n-^rcshgr.vl'cr-cv'' '■ 79.) -\- < i- 

adam=nrvl--%rbamc''/I) -2-nv^rolidinecarbGt:hioara (22) 
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The coDccund was prepared accordar.ce wich 
Che procedures used in "he above exancies and 
yielded an optically pure compound as a colorless 
oil with a .-nolecuiar forn^uia of -;=:-:,, N-O-SF, a 
5 molecular weigh- of 444.64, -H MM?. {CDCl,, 3CG MHZ): 
•5 l.co (bs,SH); 1.99 {s,2H); 2.04 ibs, 6H) ; 2.06-2.19 
(bs,6H); 2.25 (a, IH) ; 2.69 ;-,2;-::; 2.35 (l,2H); 3.42 
(in, IH); 3.57 (m, IH) ; 4.25 (ra, 2:-!;; 4.57 (:u, IH) ; 7.05 
(m,2H); 7.13 (.-, 2H) . Thin Layer Chrorr.atooraphy 
10 yielded a result of R.- = 0.70 (I-QAc} . 

3vn^hacis nf 3-;2-FIuorcchenviicrocvi 12?^)-'- 
(gvoIohexvlcarbarr.ovU -2-cvrroLidinac5rbot:hioafa (23) 

15 The compound was prepared in accordance with 

the procedures used in the above examples and 
yielded an occically pure corcccund as a white solid 
with a moiecuiar formula of C;-_H_:}i;0;5r, a molecular 
weight of 392.55, "ri NMR (CDCl,, 300 MHZ): 5 1.23- 

20 1.32.(m,3K); 1.41-1.49 (m, 3K) ; 1.74-1.82 (m, 2H) ; 

1.93-2.09 (cm, 6H); 2.15-2.23 (m, IH) ; 2.73 (t,2H); 
2.94 {t,2H); 3.42-3.51 (m, IK) ; 3.54-3.61 (m, IH) ; 
3.61-3.74 (m, IH); 4.24 (d, IK) ; 4.56 (d, IH) ; 6.91- 
7.03 (m,2H); 7.15-7.24 (m, 2K) . Thin Layer 

25 Chromatography yielded a result of R.- = 0.55. 
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gyrrha.^. rf 3 - U -Mg -hvlsher. V 1 ^ c TOO V 1 ^2-!--- 

The Cc-L?0'jr.d was prepared i.- accordance with 
3 Che prccedures used in the acove sxar.pies and 

yielded an cpcicaiiy pure ccrr.pcund as a whice sclid 
with a uiciecuiar forniuia of C;;Hj, M.Oo-0 . 25 ZtOAc, a 
iroiecuiar weight of 410.60, -H NMR (CDClj, 300 MHZ): 
5 1.01-1.21 (m, 3K); 1.30-1.44 Ca, 2K) ; 1.61-1.59 
10 (m, 2K); 1.75-2.13 (cm, 3K); 2.20 (5,2H;; 2.53 (t,2H); 

2.34 (t,2H); 3.51 (q, IH) ; 3.55-3.59 (m, IH) ; 3.72- 
3.75 (m,lK); 4.21 (d,lK); 4.55 (d, IH) ; 7.05-7.25 
(in, 4H). Thin Layer Chromatography yielded a result 
of R.- = 0.34 (30* EtOAc/he.xane) . 

15 

EXavforr 12 

a d m q n ^ V 1 r = r- h A m o V- n - 2 - o ^/ r r o 1 i d i - ^ c =■ r h n ^ h i c ^ t e (25) 
The compound was prepared in accordance with 

^0 the procedures used in the above e.xamples and 

yielded an optically pure compound as a colorless 
oil with a molecular formula of CjsHjtNcO^S-O . 10 
EtOAc, a molecular weight of 450.46, 'H NMR (CDCl,, 
300 MHZ) : 5 1.54 (s,SH); 1.65 (bs,6K); 1.85 (q,lH); 

25 2.03 (s,BH); 2.09 (s,4H); 2.53 {t,2K); 2.86 (t,2H); 

3.33 (q,lH); 3.33 (m, IH)' ; 4.03 !s,lH); 4.52 (d, IH).; 
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7. 03-". 14 Ctw 4:-:) . Thin Layer Chromacrrrachy yiaidsd 
a result of = 0.63 (30% ZtOAc/hexa-e; . 

5 Svrrh^gis 2- M-Mg-hvlDhgnvl — rocv l ■ - - ^ - f 

brrvl -^rh gTirvl^ -2-svrrr'l j. din^r = rr?^rh^ - = -a (25) 

Tr.e conpcund was prepared in accrrdar.ce wicr. 
Che procedures used ir. the aicve exanvples and 
yielded an opcically pure ccrrLCcund as a cciorless 

10 oil wizh a molecular formula of C:2K,oM;3:3-0 . 3 K,0, a 
molecular weight of 367.94, -H >"-!R [CZZi,, 300 MHZ): 
5 1.45 (s,9K); 1.32-1.91 (m,2:-:;; 1.95-2.13 ;m, 4>:; ; 
2.31 13, 3H); 2.76 (t,2K); 2.39 (-:,2H); 3.41-3.43 
{m, IH; ; 3.45-3.49 (m, IH) ; 4.24 ;bs,lH: ; 4.61 (d, IK) ; 

15 7.09-7.12 (m,4H). Thin Layer Chromair rraphy yielded 
a result of R; = 0.50 (50% EcOAc/hexane . . 

cy-nr'nacis nf 3- f 2-Chloroohenvi ■ -novl ^2S)-I- 
21 c vr. I r r. a ;< V 1 r ?■ rb ^mo V 1 ) - 2 -o '/r r r I i 1 n = r r - - h i c a ^ e (27 ) 

The Compound was prepared in acccrdance with 
the procedures used in the above examples and 
yielded an optically pure compound as a light foam 
with a molecular formula of C,^:-:;;M:0:SC1, a molecular 
25 weighw of 403.99, -H MMR (CDCl;, 400 MHZ) : 5 1.05- 

1.42 ;.-n,7K); 1.51-1.73 (m, 3H) ; 1.33-2.17 (m, 5K); 
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2.37 (-,2H); 3.05 (q,2H); 3.42 (q, IH); 3.57 (m, IH) ;. 
2.61-3.57 (m, IHl; 4.21 (d, iH) ; 4.54 (d, IH) ; 7.20- 
7.31 (Tw3K); 7.55-7.59 (m, IH; . Thir. Layer 
Chroir.a-cgra?r.7 yielded a rsiul" zi = 0.75 
5 (ZtOAc) . 

EXaMPLZ 15 

-.;nrho^^^ ^- n. 5-Dmg^hQ:<-.-rh?-vL^crccvL ^2g>-^- 
f f M C| -1- f 1 -n^phr^hy l 1 arhvLl - - = r h a^^o V L ^ - 2 - 
10 =-;r'-ni i.di ^a.-grhc^hlc.ata (28) 

The compound was prepared in accordance with 
the procedures used in the acove examples and 
yielded an optically pure ccrr.pcund as a colorless 
oil with a molecular formula of C::.H, .N^O^S-O . 75 H,0- 
15 0.60 ZtOAc, a molecular weight of 573.04, -H NMR 

(CDClw 400 M.H2) : 5 1.55 (d, jH, -=5 . 7 S) ; 1.33-1.95 
(m, 2H); L. 99-2. 07 (m, 3K) ; 2.50 ( t, 2H, J=7 . 51 ) ; 2.35 
(t, 2H, J=7 .27) ; 3.29-3.53 (m, 21-:) ; 3.73 (s,6H;; 4.56 
(d, IK, J=6.10) ; 4.76 (d, IH, J=7 . 5 i ) ; 5.78-5.79 (m, IH) ; 
20 6.29-5.32 (m, 3H) ; 7.40-7.75 (m, 4H) ; 7.91 

(d, IK, J=6.90) ; 7.33 (d, IH, J=7 . 35) ; 3.17 
(d, IH, J=7.72) . Thin Layer Chromatography yielded a 
result of Rf = 0.09 (50% EtOAc/hexane) . 

25 FvaMPLE 15 

cynrhagi.^ 3 ■ j - D i r.h pn y 1 n T PC V 1 f2S' -1 - f n , ■ , 3, 3- 
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cvrroIi-:iin^ -^rbc^hioai:^ (29) 

The compound was prepared in accordance wich 
the procedures used in the above examples and 
5 yielded an opuicaliy pure co-pound as a coioriess 
oil wich a molecular formula of C::H^oN:C:S-0 . 25 
EtOAc, molecular weight of 5C2.74, -H >n:-l?. (CDCl-., 400 
MKZ) : 5 0.33 ( c, 2K, J=b . 57 ; ; 1.02 {s,9E); 1.41 
{s,3H); 1.42 (s,3H); 1.81 (d, IH, J=14 . 90) ; 1.65 

10 (d, IK, J=14.90) ; 2.04-2.07 (m, IH) ; '2 . 29 

(q;2H, J=7.83) ; 2.77 ( t , 2H, J=c . 57 ) ; 3.29-3.30 (m, IK) ; 
3.40-3.42 (m;lH); 4.00 ( t , IH, J==7 . 83 ) ; 4.32 (s,lK); 
4.53 {dd,lH, J=1.96;7,92) ; 7.10-7.27 (m, lOH) . Thin 
Layer Chromatography yielded a result of = 0.43 

15 (50% EtOAc/hexane) . 



Synthesis of 3-CvcIohevvIorocvl f 2S ) -1- r f 2 6- 
dii'^nnr.-nvlnhenvn carbamoyl 1 -2- 

?0 cyrroildinecarbothioate (31) 

The compound was prepared in accordance with 
the procedures used in the above examples and 
yielded an opcicaily pure compound as a white solid 
with a molecular formula of C.-H^-MrO^S, a molecular 

25 weight of 453.53, -K NMR (CDCl:, 400 MHZ): 5 0.76- 

0.91 (m, 2H); 1.15-1.43 (nv, 13Hi ; 1.59-1.51 (m, 2H) ; 
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1.63-1.32 (m,5H); 2. 09-2.35 4H);,2.a3 {z,2r.); 
3.24 {c,2:-:); 3.51-3.79 (m, 2H1 ; 4.67-4.71 (m, ih) 
7.15-7.20 (n\,2r:); 7.26-7.31 ini, IHi . Thir. Layer 
Chrcitisccgrachy yielded a result of = 0.72 (50% 
5 ciOAc/r.exar.e) . 

(h'^yvlrarh^T^^v^ ^ -2 -svrrolidi-er = rbc-hio£re (32) 
10 The ccmpound was prepared iri accordance with 

■ zhe procedures used in the accve exarapies and 
yielded an optically pure cc.T.pcund as a colorless 
oil with a laciecular formula cf C;;HjeN,O;S-0. 05 H;0, a 
.molecular weighc of 433.51,. -H MMR{ CDCl,, 400 MHZ): 
15 5 0.75-0.91 (rti,2K); 1.15-1.43 L^, 13H) ; 1.59-1.61 

(m,2H); 1.63-1.32 (m,5n); 2.05-2.35 (m, 4H) ; 2.33 
(t,2H); 3.24 (t,2K); 3. 51-3. '75 i.T., 2H) ; 4.57-4.71 
(m, IK); 7.15-7.20 (rti,2H); 7.25-7.31 (m, IH) . Thin 
Layer Chromatography yielded a result of R. = 0.35 
'^0 (50* EtOAc/hexane) . 



.<^-./nrHaei q of 1. -i-Dio hanvloroevl ^2S) -1 - r (2 , 4- 
25 (33) 

The compound was prepared in accordance with 
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the crc-cedures used in cha accve axmacles =-d 
yielded ar. o?-ically pure cc.T^cour.d ■ as a white sclid 
wich a rr.olecular fornfiula of C::.:-:i,M;0;3, r.olecuiar 
weight of 5C4.33, -H MMR (CDCl,, 400 MH- ; : 5 2 .05- 
5 2.19 (.11, 4H); 2.30 (c, 2:-!, J=3 . :5) ; 2.73 

(rd,2H, J=2.89,7.10) ; 3.53 ( q, IH, J=7 . =" ; 3.55-3.75 
{m, IH) ; 3.77 ;2,3K); 3.30 (£,3H); 3.95 
(t, IH, J=7 .76) ; 4.65 (dd, IH, J=2 . 03 , 5 . 12 ; 6.43-5.45 
(m,2H); 7.14-7.23 (m, lOH) ; 3.05 i d, IH, .-=9 . 5 : . . Thi.-. 
10 Layer ChrcrRatograchy yielded a resul- zz R.- = 0.53 
(EtQ.i.cl . 

-Xa_MPLr 2 0 

15 5vn^hagi5? of 3- f 3 . 5 -Dimet:hc.v-,T;her.vl) or-cvl ^23) -1- 

f r n.3. -7-nhqnvl-cvcloorocvLT carb ?-mc-/ll -2- 
ovrrolidi na^-a^h'-rhi.natte (34) 

The compound was prepare in accordance with the 
procedures used in the above examples and yielded an 

"0 optically active compound as an oil wi-h a molecular 
formula of C.jHj^M.O^S-0 . 4 H,0, a molecular weight of 
475.32, -H NMR (CDCl,, 300 MKZ) : 5 0.86-0.33 (m, IH) ; 
1.12-1.21 (m,2H); 1.82-1.92 (m, 2H) ; 1.54-2.02 
(m, 2K); 2.05-2.12 (m, 2H) ; 2.50 ( c, 2H, J=7 . 8 5) ; 2.84 

25 (dt, 2K, J=7 .04) ; 3.33-3.35 (m, IH) ; 3.45-3.45 (m, IH) ; 

3.75 (s,6H); 4.53 (d, IH, J=5 . 35 ) ; 4.57 .bs, IH) ; 5.23- 
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5.32 {:n,2H); 7.12-7.25 (ui, 5H; . Thin Layer 
Chrcrr.a-ocrapr:y yieided a resul" of = O.Si (90% 
ZtrOAc/hexane} . 

IX.^^tPLI 21 
^v^r>.^.c 3-?h^nvlcroDvl - 2?^ -1- r /2 , 

(35) 

The compour.d was prepared in accordance with 
the procedures used in the accve exanpies and 
yieided an opcicaily accive cc"pound as an o:i.i with 
a moiecuiar fcrniuia of C.,K^oN;3.5, a raoiecuiar weight 
of 428.57, -K NMR (CDCl:, 300 MHZ): 5 1,35-1.90 
{ra,2H); 2.05-2.19 (m, 4H) ; 2.57 ( t , 2H, J=7 . 52 ) ; 2.87 
{t.2H, J=o,61) ; 3.53-3.53 (ni, IH) ; 3.72-3.75 (m, IH) ; 
3.77 (s,3H); 3.83 (5,3H); 4.53 ( dd, IK, J=2 . 15, 3 , 1 1) ; 
5.43-5.45 {m,2K); 5.80 (3,1H;; 7.14-7.19 (m, 3H) ; 
7.24-7.28 (m^lH); 3.06 (d, IH, J=7 . 3 1) . Thm Layer 
Chromatography yieided a result of- R.- = 0.45 (50% 
EtOAc/hexane) . 

e:xample 22 

Svnth^-si?? of 3-ghenvlnroavl ^2S^-1-M^* 
adamant vL carbamoyl I) -2-ovrrolidinecarbQthiQgLte (36) 
The corapound was prepared in accordance with 
the procedures used in the above examples and . 
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yielded an occizaliy pure conipcur.d as a ccicriess 
oil wich a .T.clecular forniula of C^^H. ^N.Oo, a 
molec-lar weigh- of 425.54, -H MMR (CDClw 300 MHZ): 
5 1.59-1.55 {:u,5H); 1.93-2.14 f", 14H) ; 2.53 
5 (t;2H, J=7.57) ; 2.36 ( ^ , 2H; J=7 . 23 ) ; 3.33-3.^5 v.- . 

4.12 id, 2H, J=7.12) ; 4.53 (dd, IH, J=2 . 1 S , 3 . 1 £ ) ; 7.L2- 
7.25 (rr., 5:-!). Thin Layer Cr.romarcgraphy yielded a 
result: of ?.,■ = 0.55 (50% EcCAc/hexana ) . 

10 

Svn':r.?gig of 3-?hgnvlcroo'/I i 2g -I-(l- 
cvcl-h^xvl-arbarnovn -2-ovrroIidi-?'-arb--u i ^ = -0 (37, 

The compound was prepared in accordance with 
15 ■ the ■ procedures used in the above examples and 

yielded an optically pure compound as a sticl-:y white 
solid With a molecular formula of C;-_H,.;M;0;S, a 
molecular weight of 375.55, -H MMR (CDCl,, 300 MHZ): 
5 1.10-1.19 (m, 4H); 1.30-1.33 (m, 3H) ; 1.61-1'. 71 
20 (m,2H); 1.34-2.03 (m, 6H) ; 2.55 ( t, 2H, J=7 . 75; ; 2.37 

(t,2H, J=7.57) ; 3.33-3.39 (m, IK) ; 3.46-3 . 50 ;m, IH) ; 
3.63-3.67 (m, IH); 4.18 (d, 2H, J=7 . 35) ; 4.55 
(dd, IH, J=2.14, 5.05) ; 7.11-7.29 {m, 5H) . Thin Layer 
Chromatography yielded a result of R.- = 0.43 (50% 
25 EtOAc/haxane) . 
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Ki T^st: Prccsdurg 
I-hibitiLcn of zhe pepciiyl-proi yi isomerase 
(rocair.ase) activity of the ir-ventive ccrrLpcunds can 
08 evaluated by known :^et:\cds described in the 
5 Literature (Harding, et al., //atiire, 1939, 341:755- 

760; Hclt et al. -J. Am, Cher.. Sec, 115:9923-9933). 
These values are obtained as apparent Ki ' s and are 
presented m Table II. The cis-zrans isocneriiation 
of an alanine-proline bond in a raodel substrate, N'- 
10 5Uccinyl-Ala-Ala-?ro-Phe-p-nitroanilide, is 

monitored spectrophotometrically in a chv-motrvpsin- 
coupled assay, which releases para-nitroanilide from 
the zsar.s form of the substrate. The inhibition of 
this reaction caused by the addition of different ■ 
15 concentrations of inhibitor is determined, and the 

data is analyzed as a change in first-order rate 
constant as a function of inhibitor concentration to 
yield the apparent Ki values. 

In a plastic cuvette are added 950 mL of ice 
20 cold assay buffer (25 mM KEFIS, pK 7.8, 100 miM 

NaCl), 10 mL of FKBP (2,5 mM in 10 m Tris-Cl pH 
7.5, 100 mM NaCl, 1 mM dithiothreitol) , 25 mL of 
chymotrypsin (50 mg/ml in 1 mM HCl) and 10 mL of 
test compound at various concentrations in dimethyl 
25 sulfoxide. The reaction is initiated by the 

addition of 5 mL of substrate i succinvl-Ala-Phe-Prc- 
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Phe-p^ra-r.i-rcariilide, 3 rr.g/r.l in 2.35 mM LiCi ir. 

trif lucroecharLoL) . 

The abicrbar.ce a:: 390 rs:. versus cime is 

moni^cred for 90 seconds usir.r a spec*rcphc~craeter 
5 and "he race constants are de^er^iined from che 

abscrcanoe versus ti.^e daca files. 

The da~a for cnese experic.en^is for 

represencaoive corapounds are presented in Table II 

under one coluion "Ki". 
0 The neuroorophic effects of the corapounds of 

the present invention can be deraons trated m 

cellular biological experxmenos in vitro, as 

described below. 

5 chick Dorsal Root Ganglion 

Cultures and Neurits Outgrowth 
Dorsal root ganglia were dissected from chick 
embryos of ten day gestation. Whole ganglion 
explanrs were cultured on thin layer Matrigel-coated 

0 12 well plates with Liebovitz L15 plus high glucose 

media supplemented with 2 mM glutamine and 10% fetal 
calf serum, and also containing 10 uM cytosine fi-D 
arabinofuranoside (Ara C) at S'^'C in an environmeno 
containing 55 CO^, Twenty- four hours later, the 

5 DRGs were treated with various immunophilm ligands. 

Forty-eight hours after drug oreacment, the ganglia 



were visualized ur^cer phase ccr.-ra3" or Horfrian 
Modulation contrast: wich a Zeiss ^^ciovert i-vercec 
microscope. Phororr.icrocraphs zz "he explar.is were 
luade, and neurite cucgrowoh was quanticaoed. 
5 Meurioes longer than the DRC- dia-.eoer were countied 
as posi-ive, with total number of neurites 
ouancicated per each experi-enoal condioion. Three 
to four DRGs are cultured per well, and each 
trea-.-nenc was perforir.ed in cuplicaoe. 
10 The data for these exper1.-r.en-5 for 

representative compounds are presented in Table II 
under che column "EDjo"- 
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TABLE 11 
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13 
14 
15 
1 5 



10 



20 



75 



30 



Ex . Mc . 


Ki . -Af- 
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5231 


19 


10, 00 0 


20 


555 


21 
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22 


347 


23 


545 


24 


505 


25 


209 


25 


739 


27 


1494 


23 


" 3054 


29 


5147 


31 


10, zi: 


32 


3343 


33 


10,000 


34 


2757 


35 


10, 000 


36 


235 


37 


501 


33 


659 


39 


31 


40 


32 


41 


722 


42 


525 


43 


3735 


44 


10, 000 



35 

t. Relative poter.cies of comccurids are ranked 
according Co the following scale: ^^^^ denotes Ki 
or ED50 < 1 nM; denotes Ki ID50 of 1-30 n.M; 

denotes Ki or ED 50 of 51-200 nM; ^ denotes Ki or 
40 ED of 201-500 nM; * denotes Ki or ED50 of > 500nM. 



77 



wo 98/29117 PCT/US97/24070 

MPTP Model of Par!<inscn's Disaa.qa 
The remarkable neurocrochic ar.d 
p.eurcreqer.eraci ve effects of "he prese"- ir.ver.iive 
ccrnpoundi can be further de.Tvcr.s-ra-ed ir. ar. ar.irial 
5 raodel cf neurodeger.eraiive disease. MPTr lesirr.ir.c 
of dot:a.T.iner?ic neuror-s ir. rriice is used as ar. animal 
model of Parkinson's Disease. "cur week rid male 
CDl whice mice are dosed i.c, with 3Q mg/kc zz MPT? 
for 5 days. Tes" compounds 14 mr/kg) , cr vehicle, 

10 are administered s.c. along with the MPT? for 5 

dayS/ as well as for an additional 5 days fclltwing 
cessation of MPT? treatment. At IE days follcwmg 
MPT? treatment, the animals are sacrificed anc the 
striata are dissected ana perfusi:n-f ixed. 

15 Immuncstaining is performed cn saggital and ccronal 

brain sections using anti-tyrosine hydroxylase i g 
to quantitate survival and recovery of dopaminergic 
neurons. In animals treated with MPT? and vehicle, 
a substantial loss of functional dopaminergic 

20 terminals is observed as compared to non-lesicned 

animals. Lesioned animals receiving test ccmpcunds 
show a significant recovery of Tr>stained 
dopaminergic neurons. Data from this model presents 
quantitation for the recovery of TH-positive 

25 dopaminergic neurons in the striat'um of anim^als 

receiving the compounds of the present invention. 
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Daca ircm recresencative ccr:"rrl and iesicned 
aninials noe racsiving che tesvi drugs also cresencs 
quantiia-Llor: cf effecus in the absence of ehe 
compcunds cf "he present invenoi:-n. 
5 The phrase "prevenemg neur:degenera"icn" 

relates to the remarkable acility cf the ctr.pcunds 
of the present invention to sirnif icantly prevent 
nerve damage when the corapcunds are given 
concurrently with a lesioning agent, such as M?T?. 

10 This also provides a reasonable correlaticn between 
the szz'pe of the claims and the ability to prevent 
neurcdegeneration in patients newly diagncsed as 
having a neurodegenerative disease, or at risk of 
develocing a neurodegenerative bisease. The 

15 compounds also provide methods for preventing 

further neurcdegeneration in patients who are 
already suffering from or have Sytriptoms of a 
neurodegenerative disease . 

The invention being thus described, it will be 

20 obvious that the same may be varied in many ways. 
Such variations are not to be regarded as a 
departure from the spirit and scope of the invention 
and all such modifications are intended to be 
included within the scope of the following claims. 
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WHAT 13 CLAIMED IS: 



1. A ccrTipcurid of forraula I: 




or a pinaritiaceucicaliy accep~aila sale, ester, or 
solvace Lherecf, wherein: 

A and B are uaken ccge-ner wizh the nitrogen 

10 and carbon atoms to which they are respectively 

attached to form a 5-7 me.Tibered saturated or 
unsaturated heterocyclic rinr containing any 
corpiinacion of CK., 0, 5, 3C, S3:, cr MR,; 
X is either 0 or S; 

15 Y is a direct bond to Z, a C--C. straight or 

branched chain alkyl, or a C^-C. straight or branched 
chain ail<enyl, wherein any of the carbon at cr.s of 
said alkyl or alkenyl are op-ionally substituted in 
one or more positions with ar.ino, halo, halcalkyl, 

20 thiocarbonyl, ester, thioester, aikoxy, alker.cxy, 

cyano, nitro, imino, alkylamino , aninoalkyl, 
sulfhydryl, thioalkyl, sulfor.yl, oxygen "o forn a 
carbcnyl, or wherein any of -he carbon acoms of said 
alkyl cr alkenyl are optionally replaced with C, MH, 

30 
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NR., 3, 30, or 30:, wherein is selec-eci frcm uhe.. 
group ccr.sist-nc of hydrogerw (C--C.} -straight: or 
branched chain aiicyl, (Cj-C^) -s-raiche or branched 
chain aikenyl cr al!<ynyi, and (C^-CJ bridging al>yl 
5 wherein said bridging alkyi frrcis a hecerocyclic 
ring s .arcing with the nitre gen of MR. and ending 
with one of the carbon atoms zz said alkyl or 
aikenyl chain, and wherein s=id heterocyclic ring is 
optionally fused to an Ar grcup; 

10 2 is a direct bond, or a Z-^-C, straight or 

branched chain alkyl, or a C^-C. straight or branched 
chain aikenyl/ wherein any c: the carbon atoms of 
said alkyl or aikenyl are optitnally substituted in 
one or more positions with amino, halo, haloaikyi, 

15 thiocarbonyl, ester, thioester, aikoxy, alkenoxy, 
cyano, nitro, imino, alkylamino, aminoalkyl, 
sulfhydryl, thioalkyl, sulfonyl, oxygen to ftrm a 
carbonyl, or wherein any of tne carbon atoms of said 
alkyl or aikenyl are optionally replaced with 0, NH, 

70 NR., S, SO, or SO;, wherein R. is selected from the 
group consisting of hydrogen, (C-.-C^) -straight or 
branched chain alkyl, (Cj-C,-) -straight or branched 
chain aikenyl or alkynyl, and (C;-C,) bridging alkyl 
wherein said bridging alkyl forms a heterocyclic 

25 ring starting with the nitrogen of MR-, and ending 

with one of the carbon atons -f saii aikyl cr 
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aikenyi chair., and wherein said hecerccyciic ring I5 
optior.ally fused "o an Ar group; 
C and D are independencly : 

hydrogen, Ar, C^^-C,- straighi zr branched chain 
5 ai:<yl, or C^-Z. straighc or branched chain aikenyl, 

wherein any of the carbon atc.v.s of said alkyl or 
alkenyl are opcicnaiiy subsoiouoed in one or niore 
posioionis) wioh C.-C^ cycloalkyl, C.-C- oycloalkenyi, 
hydroxyi, carbcnyl oxygen, or Ar, wherein said 

10 dlkyi, alkenyl, cycioalkyi or oycloaikenyl groups 

are opoionally subs oituoed wioh C;-C, alkyl, C^-C. 
alkenyl, hydroxy, amino, halo, haioalkyl, 
thiocarbonyi, esiier, thioester, aikcxy, alkenoxy, 
cyanc, nitro, imino, aikylaruino, amino alky 1, 

15 sulfhydryi, thioalkyl, sulfonyl, wherein any of the 

carbon atoms of said aikyl or alkenyl are optionally 
substituted in one or more positions with oxygen to 
form a carbonyl, or wherein any of the carbon atoms 
of said alkyi or alkenyl are optionally replaced 

^0 with 0, NK, NR., 3, SO, or SO;, wherein is 

selected from the group consisting of hydrogen, (C,- 
CJ -straight or branched chain alkyl, {C.-CJ - 
straight or branched chain alkenyl or alkynyl, and 
{C,-CJ bridging alkyl wherein said bridging alkyl 

25 forms a heterocyclic ring starting with the nitrogen 

of MR- and ending with one of the carbon atoms of 



said aikyi or aiker.yi chairi, ar.ci wherein said 
hanerccyciic ring is opcionaliy fused to an Ar 
group; 

wherein Ar is an aryi cr hezeroaryi raoiecv 
which is subscicuced or unsuhs'iiuced; 
is oxygen or sulfur; 

U IS eicher 0 or wherein when U is C, chen 
is a lone pair of electrons and R. is selected 
frona the group consisting of: 

Ar as defined above, C,-C: cycloalkyl, C-^-C- 
straight or branched chain al>yl or alkenyl, or C--C. 
straight or branched chain alkyl or alkenyl 
substituted in one or more pcsitions with Ar, amino, 
halo, haloalkyl, hydroxy, trif luoromethyl., C^-C,- 
straight or branched chain alkyl, C^-C^ straight or 
branched chain alkenyl, carbcnyl, thiocarbonyl, 
ester, thioester, aikoxy, alkenoxy, cyano, nitro, 
immo, aikylaraino, amincalkyl, sulfhydryl, 
thioalkyl, suifonyi, substituted alkyl or alkenyl 
wherein any of the carbon atcms of the alkyl or 
alkenyl are optionally replaced with S, SO, SO;, 0, 
or NR, wherein R. is selected from the group 
consisting of hydrogen, (C;-C.) -straight or branched 
chain alkyl, (C^-CJ -straight or branched chain 
alkenyl or alkynyl, and (C.-C:; bridging alkyl 
wherein said bridging alkyl forms a heterocyclic 
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ring scarcing wich the nitrocBr. zz N?.. and ending 
with one of the carbcn atoms of said al>yi cr 
aikenyl chain, and wherein said herer:ryciir rino is 
optionaiiy fused to an Ar grouo cr C;-3: cyrlcai>'.-l ; 
5 and when " is R-_ and are selerted 

independently from the group ctnsistmr tf: 

hydrogen, Ar as defined aocve, C^-Z, cytloai>yl, 
C;-C. straight or branched chain aikyl zr al>enyl, cr 
C.-C. straight or branched chain aikyl :r al>enyl 

10 substituted in one or more positions with Ar, anmc/ 

halo, haloalkyl, hydroxy, trif luoromethyl, Z^_-C- 
straight or branched chain alkyi, C.-C,- straight :r 
branched chain alkenyl, carbonyl, thi: tarbcnyl, 
ester, thioester, alkoxy, alkenoxy, cyant, ni:rt, 

15 imino, alkylamino, aitiinoaikyl, sulfhydryl, 

thioalkyl, sulfonyl, substituted alkyl cr alkenyl 
wherein any of the carbon atoms of the alkyl :r 
alkenyl are optionally replaced with S, SO, 50:, -/ 
or NR- wherein is selected from the group 

20 consisting of hydrogen, (C;-C^) -straight or branched 

chain aikyl, (C.-C^) -straight or branched chain 
alkenyl or alkynyl, and (C.-C;) bridging alkyl 
wherein said bridging alkyl forms a heterocyclic 
ring starting with the nitrogen of NR^ and ending 

25 with one of the carbcn atoms of said alkyl or 

ailcar.yi chain, and wherein said heCerccyclic rin? Lb 
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ccticnally fused to an Ar group cr C,-:, cycloaikyl; 

or Ri and ?- ruay be caken locecher co form a 
hecerocyclic ring. 

5 2. The conipcund of clai.na 1, wnerein the mono- or 
cicyclio, carco- or hecerccyclio ring is seleoted 
from Che group consisting of nachohyi, indolyl, 
furyl/ thiazclyi. chienyi, cyridyl, and phenyl. 

iO -3. The compcund of ciaini 1, v/herem the corr.pound 
has an affinity for FK3P-t\T;e inin^uncphiiins . 



15 



4. The corTipcund of claim 3, wherein the rKBP-type 
immuncphilins are FK3P12. 

5. The compound of claim 1, wherein the ccmpcund 
inhibits rotamase enzyme activity. 



6. The ccmpcund of claim 1; wherein the compound is 
20 selected from the group consisting of: 

3--Phenyi?ropyi (2S) -1- ( 1-cyclohexylcarbamoyl) - 
2-pyrrolidinecarbothiate (17) ; 

Phenethyl (2S) -M- (cyclohexyicarbamoyl) -2- 
pyrrolidinecarbothiate (13); 
2 5 3 - (2, 3, 5-Trimethylphenyl) propyl 1- (1- 

adamar-tyicarba-TioyL!' -2-pyrrciidi- scarbothioa'ie (19) ; 
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3 - (2, 3, S-Trirae-hyiphenyl. crocyl 1- 
(cycichexyicarcamoyl ) -2-?yrrcliiiner = rbc .hi^a-e 

(20) ; 

3- ■ S-Fiucrcphenyl) prccyl ;2S) -1- 
5 (Cycichexylcarcamoyl) -2-?yrrclilinecari:Gihioa-e 

(21) ; 

3- ( 2-Fiuor3phenyl) crccy. ■ 25} -L - '1- 
adamar.-yicarba.T.oyi} -Z-pyrrcli-ir.ecarr :tr-i:ate .ZI. ; 
3- ( 2-?IuGrcpher.yl} propyl ; 25) -1- 
10 (cycloaexylcarcamoyl ) -2-pyrrcliiinecarbc"r,iDat:e 

(23) ; 

3- (4-M8t:hyl?heriyl) propyl !25) -1- 
i cyciohexylcarbaraoyl ) -2-pyrrclidirieiarbo"r.ioa-:e 

(24) ; 

15 3- (4-Methylpheayi) propyl ;23)-l-:i- 

adamar.tylcarba.-ncyl) -2-pyrrolidir-ecarbc -r.:::= .e (25: ; 

3- (4-Metr.ylprienyl) propyl : 25) -1- ; cer"- 
bucylcarbamoyl) -2-'pyrrolidinecarbor:r.ioate (25) ; 
3- (2-Chiorophenyl) propyl [2S) -1- 
20 cyclohexyicarbanioyl) -2-pyrrolidinecarbocbioau3 2"! ; 

3- (3, 5-Dinethoxypheayl) propyl 23) -l-{ [ (IS; -1- 
( 1-naphthyl) ethyl] -carbamoyl } -2- 
pyrrolidinacarbothioate (23) ; 

3, 3-Dipher.ylprocyi ( 2S) -1- [ : 1 , 1, 3 , 3- 
25 tetramechylbutyl) carbamoyl ] -2- 

pyrrolidinecarbothioate (29) ; 
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3-CycLQr:e:<yiprocyi (ZS)-1-l^2/S- 
diisocrccyiphenyl) carbamoyl] -2- 
cyrrolidinecarbcchioace (31) ; 

3-Cyclohexylprcpyl (25) -1- (hexylcarbancyl ) -2- 
5 pyrrclidinecarbcchicaze (32) ; 

3, 3-DiphenylprGpyl (2S)-l-i(2,4- 
dirae-hcxv-pher.yl) carbamoyl] -2-pyrrciidi"ecarbcthioai:e 
(33) ; 

3- (3, 5-Dirr-e-hcxyphenyl) prcpyl (25)-l-![a5.2R)- 
10 2-phsr.yl-cyclcprcpyl ] carbamoyl ; -2- 
pyrrclidinecarbothicace (34) ; 

3-?henylpropyl (23) (2, 4- 
Dime-hcxyphenyl) carbamoyl] -2-pyrrolidinecarbochioat:e 
(35) ; 

15 3-?henylpropyl (25) -1- ( 1-adaman.tyicarbamoyl) -2- 

pyrrolidinecarbothioate (3 6) ; 

3-?henylpropyl (25) -1- ■: l-cyclohexylcarbamoyl) - 
2-pyrrclidir.ecarbot:hioate (37'; ; 

3-?henylpropyl (25) -1- [ 1- adamant ylamir.o ) 
20 (thioxo) -methyl] -2-pyrrolidinecarbot:hioate (33) ; 

3- (3, 4, 5-Trimethoxyphenyl) propyl (25) -1- 
(hexylcarbamoyl) -2-pyrrolidinecarbothioate (39) ; 

3- (3, 4, S-Trimethoxyphenyl) propyl (25) -1- 
(benzylcarbamoyl) -2-pyrrolidir.ecarbo thioate (40) ; 
2 5 3-?heaylpr3pyl (25) -1- ( cime-hylcarbamoyl ) -2- 

pyrroiidinecarbcthioa-e (4i); 
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3-?henylcrocyl ( 25 ) -1- : >pyrrolizi-yl- rconyi^.^ 
2-pyrrclidir\ecarcot:hioa-e (42; ; 

3-?henyI?rcpyi ( 25 ) - 1- ;ncr?hili::ccarcc-yil -2- 
cyrrclidinecarcochioa^ie (42; ; 

3-?heayIprccyi (25) -1- i iiiscprocylzarca-cvl) -2- 
cyrroiizinecarbcchioaue (44; ; 
3-?henylpropyi (25) -i- 

iraethyl (phenyl) carbamoyl ] -2-pyrroiidi-ecarr"hioace 
(45) ; and 

3-?henyiprapyl (25} -i- ; dipnenylcarba-icyl; -2- 
?yrrciidinecarbc-rLioa"e (45) . 



/. A pharmacsucicai ccmpositicn corr.crisir.r a 
neurotrcphicaliy effective a"cunc of -be ccr.pcund of 
claim L and a pharraaceutically acceptable carrier. 

3. A method of effecting a neuronal accivi-y in an 
animal, comprising: 

administering to the animal a neurocrcpbically 
effective amount of the compound of claim 1. 

9. The method of claim 3, wherein the neuronal 
activity is selected from che group consisting of 
stimulation of damaged neurons, promotion of 
neuronal regeneration, prevencion of 



rieurcdegeneraticr. and creac."ne-" z : neurc Logical 



LQ . The mechod of claim 9, wherein "ne neurological 
disorder 13 seiecoed froia the crcup consisoing cf 
pericnaral neuropaohy caused dy physical injury or 
disease soate, physical daraage zz ohe brain, 
physical damage 00 the spinal ccrd; scro>:e 
asscciaced with brain damage, and neurological 
disorder relating to neurodegenerat ion . 

11. The method of claim 10, v;hersin "he 
neurological disorder relating "o neurodegeneration 
is selected from the group consisting of Alzheimer's 
Disease, Parkinson's Disease, and amyocrophic 
lateral sclerosis . 

12. compound of formula II: 



or a pharmaceutically acceptable salt, ester, or 
solvata thereof, wherein: 



disorier . 




Ri 



II 
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Z, r, G avA H are mdecerdenci y CH:, C; S, 30,.. 
SO:, ^'^'^^ wherein at leas, cwo of and H 

are CH;; 

X is either 0 or S; 
5 Y is a direct bead tc- Z, a C-^-C^ otrairr.t or 

branched chain alkyi, or a 0:-0. scraighc cr branched 
Cham ail<enyl, wherein any cf the carbcn accms of 
said ai:<yl or alkenyl are occionaiLy subscicuted m 
one cr r^ore positions with ar.mo, halo, hal^alkyl, 

10 chiocarbonyi, ester, thioescer, aikoxy, al!<encxy, 
cyano, nitre, iraino, ai:<yianino, amincalkyi, 
sulfhydryi, thioallcyl, sulfonyl, oxygen zz form a 
carbcnyl, or wherein any of che carbon acor.s of said 
alkyl or al:<enyL are occionally replaced wich 0, NH, 

15 MR,, S, SO, or 30;, wherein R; is seiecued from the 
group consisting of hydrogen, (C^-CJ -scraight or 
branched chain allcyl, (C,-C.; -scraight or branched 
Cham aikenyl or alkynyi, and iC-'C^) bridging allcyl 
wherein said bridging aikyl forms a heterocyclic 

20 ring scartmg with the nitrogen of MR* and ending 
with one of the carbcn atoms of said alkyl or 
alkenyl chain, and wherein said heterocyclic ring is 
optionally fused to an Ar group; 

Z is a direct bend, or a C^-Cr straight or 

2 5 branched chain alkyl, or a C;-C. straight or branched 
chain alkenyl, wherein any cf che carbon aicms cf 
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said alkyi or aikenyi are cci^cnaliy 3ubst:iiu::eci i^i 
one or raore posicioas wich am", halo, halcalkyi, 
thiccarbonyl; escer, -hioes.ar, aikoxy, aikencxy, 
cyanc, ni^rc, iminc, alkyla-i-:, aruincalkyl, 
5 sulfhydryl/ thioaikyl, suifcr.yl, oxygen zo form a 

carbcnyL, or wherein any of one oarbcn aooro cf saib 
alkyl or alkenyi are oooionally replaoed wion 0, MH, 
NR^, 5, SO, or 30:, wherein L5 selecoed from the 
group consisting of hydrogen, ^C-.-CJ -straight or 

10 branched chain alkyi, (C,-CJ -straight or branched 

Cham alkenyi or alkynyl, and t^-CJ bridging alkyl 
wherein said bridging alkyl forms a heterocyclic 
ring starting with the nitrogen of MR, and ending 
with one of the carbon atoms of said alkyl or 

15 alkenyi chain, and wherein said heterocyclic ring is 

optionally fused to an Ar group; 
C and D are independently: 

hydrogen, Ar, C,-C. straight or branched chain 
alkyl, or C.-C^ straight or branched chain alkenyi, 

70 wherein any of the carbon atoms of said alkyl or 
alkenyi are optionally substituted in one or more 
position (s) with C.-C, cycloalkyl, C^-C: cycloalkenyl, 
hydroxyl, carbonyl oxygen, or Ar, wherein said 
alkyl, alkenyi, cycloalkyl cr cycloalkenyl groups 

25 are optionally substituted wioh C^-C^ alkyl, C^-C. 

alkenyi, hydroxy, amino, halo, haloalkyl, 
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thicc^rccnyl; ester, thioes-er, alkcxy, aikenoxy, 
cyano/ nit:rc, iniino, aikylani"o, a-i-caiJcyi, 
sulfhydryl, thicaikyi, 5ulf:-yl, wherein any of the 
carcon auoms of said alkyl cr aikenyl are cp-ionallv 
5 subs"iouted in one or ruore ccsicicns with oxygen to 

forn^. a oarbcnyi, or wherein any of one carbon adonis 
of saic aikyi or alkenyl are opcionilly replaced 
wirh C, NH, N'R:, 5, SG, or zZ^r where. n is 
selecoed from the group consisoing :f hydrogen, 

10 C5) -soraight or branched chain alkyl, (C3-C5)- 

straigh- or branched chain alkenyl :r alkynyl, and 
(C.-C;) bridging alkyl wherein said oridging alkyl 
forras a hecerocyclic ring soaroing v;ioh the nitrogen 
of MR, and ending with one of the carbon atoms of 

15 said alkyl or alkenyl chain, and wherein said 

heterooyclic ring is optionally fused to an Ar 
group; 

wherein Ar is an aryl or hetercaryl moiety 
which is substituted or unsubsoiouted; 
20 w is oxygen or sulfur; 

U 13 either 0 or wherein when U is 0, then 
Rt is a lone pair of electrons and R; is selected 
from the group consisting of: 

Ar as defined above, C;-C. cyclcalkyl, C.-C. 
25 straighc or branched chain alkyl or alkenyl, or C-.-C. 

straight or branched chain alkyl or alkenyl 



i^ O 98/29117 



3ui:s:i-u"ed in one or more zzzizLzr^s wich i.r, amino, 
haio, haloaikyi, hydroxy, cr if iuoromechyl, C--C^ 
s-rairhc or branched chain ai>yl, C;;-C. soraich- or 
branched chain aikenyi, carbcnyl, thiccarbcnyl, 
5 escer, chioescer, alkoxy, alkencxy, cyano, nicrc, 

immc, aikylaniino, aminoalkyl, 5ulfhydryi, 
chicalkyi, suifonyL, subs-icuced aikyi or alkenyi 
wherein any of the carbon accr.s of che aikyl or 
alkenyi are cccionaliy replaced wi^h S, SC, 5C;, C, 
10 or MR; wherein is selected froni the croup 

consis-mg of hydrogen, (C.-C.; -scraighc or branched 
Cham alkyl, (C.-Cs) -straighc or branched chain 
alkenyi or alkynyl, and (C,-C;;- bridging alkyl 
wherein said bridging alkyl forms a hecerocyclic 
15 ring starting with the nitrogen of NR-. and ending 

with one of the carbon atoms of said alkyl or 
alkenyi chain, and wherein said hecerocyclic ring is 
optionally fused to an Ar group or C-.-C: cycloalkyl; 
and when U is N, R: and R: are selected 
20 independently from the group consisting of: 

hydrogen, Ar as defined above, C.-Cg cycloalkyl, 
C^-C^ straight or branched chain alkyl or alkenyi, or 
Ci-C: straight or branched chain alkyl or alkenyi 
substituted in one or more positions with Ar, amino, 
25 halo, haloalkyl, hydroxy, trif lucromethyl, C.-C^ 

straight or branched chain aiy.yL, C--C.: straight or 
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branci^ed chain aikenyl, carbc"yi, chiocarbonyi, 
ester, thicescer, alkcxy, alker.cxy, cyano, r.Lzro, 
iminc, aikyiauiino, ami-oaikyl, suifhydryl, 
thioaikyl, sulfonyi, subs-iruzed aikyi cr alxenyi 
5 whereir. any of che careen aczr.s c: the aikyl or 

alkenyl are opticnaily reclared wich 5, SG, 30^, 0, 
or N?.; wherein 15 selected crcu^^ the group 
consisting of hydrogen, lC;-r., -straight or branched 
chain alkyi, (C,-CJ -straight cr branched chain 

10 alkenyl or alkynyl, and fC;-3. bridging aikyl 

wherein said bridging aikyl fcrr.s a he terocycl:.c 
ring starting with the nitrcgen of MR, and ending 
with cne of the carbon atouLS zz said aikyi or 
alkenyl chain, and wherein said heterocyclic ring is 

15 optionally fused to an Ar grcup or C.-C^ cycioalkyl; 

or R. and R. may be naken "cgether to forra a 
heterocyclic ring, 

13. The compound of claim 12, wherein Ar is 

20 selected from the group consisting of naphthyl, 
indolyi, furyl, thiazolyl, thienyi, pyridyi, and 
phenyl . 

14. The compound of claim 12, wherein the ccmpound 
25 has an affinity for FK3?-type imniunophilins , 



15. The ccmcounc cf claim 14, wherein zh^ ■ 

imir.ur.ophilins are rK5?I2. 

Lo. The ccmccund of claim 12, wherein "he c:-icounc 
5 inhicics rccamase en;\Tue acciviry. 

17. A pharmaceucical ccmpciicirn comprising a 
neurocrcphicaily ef receive amcunc cf "he ccmpcuLnc cf 
claim 12 and a pharmaceucicall y accepcacie carrier. 

10 

13. ?. me~hcd cf effecting a neuronal activicy in an 
animal, comprising: 

adminiocering zo the animal a neurocrcphicaliy 
effective amount of the compound of claim. 12. 

15 

19. The method of claim 13 , wherein the neuronal 
activity is selected from the group consisting of 
stimulation of damaged neurons, promotion of 
neuronal regeneration, prevention of 

20 neurodegeneration and treatment of neurological 

disorder . 

20. The method of claim 19, wherein the 
neurological disorder is selected from the group 

25 consisting of peripheral neuropathy caused by 

physical injury or disease state, physical damage to 

95 



wo 98/29117 PCT/US97/24070 

the brain, physical daniage zz "ha spinal cord; 
scrcke assccia-ed wirr brair. caj:.age, and 
neurclogical disorder relating neurodegeneration . 

5 21. The method of claiin 21, wherein the 

neurological disorder relaomg zz -eurodeceneraoicn 
IS selecoed from che group oonsisoing of Alzheimer *s 
Disease, Parkinson's Disease, and amyocrophic 
lateral sclerosis. 



22. A corr^pcund of formula III 



F— G 




X 



w 



Ri 



III 



or a charmaC3U"ioali y accepcacle sail; es'er, cr 
soiva-8 uherecf, whsrein: 

Z, and G are independer.ciy CH^, 0, S, SO, 
SO./ NH or NR_. wherein at leas" 2 of E, z, and G are 
CH.; 

X is either 0 or S; 

Y is a direct bond to Z, a C.-C,- straight or 
branched chain alkyl, or a C:-C,- scraighc or branched 
chain aikenyl/ wherein any of che carbon a-oms of 
said alkyl or alkenyl are opcionally subsci-iuced in 
one or more positions with^amino, halo, haloalkyl, 
thiocarbonyl, ester, thioester, alkoxy, alkenoxy, 
cyano, nitro, imino, aikyiammo, aminoaikyi, 
sulfhydryl, thioaikyl, sulfonyl, oxygen to form a 
carbonyl, or wherein any of the carbon atoms of said 
aikyl. or alkenyi are optionally replaced with 0, NH, 
NR., S, SO, or SO;, wherein is selected from che 
group consisting of hydrogen, ',C-.-CJ -scraigh" or 
branched chain aikyl, (C^-CJ -straight or branched 
chain alkenyi or alkynyl, and (C,-CJ bridging alkyl 
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wherei- said bricgir^g aikyi fzr^is a hecerccyclic 
ring s-ar=:ing with che ni"roger: zz NR, and ending 
with one of the carbon atcrns of said alkyi or 
aikenyi chain, and wherein said heterocyclic rmc 15 
5 opcirnally fused co an Ar group; 

Z 15 a direcc bond/ or a C^-C: scraighc or 
branched chain aikyl, or a C^-C: scraighc or branched 
chain aikenyl, wherein any of che carbon acoras of 
said alkyi or alkenyi are occionally subscicuced m 

10 one or more posicions with arr.mo, halo, haloalkyl, 

thiocarbonyl; escer, thioester, alkoxy, alkencxy, 
cyanc, nitro, ir.ino, aikylaitiino, aminoalkyl, 
sulfhydryl, chioalkyi, sulfonyl, oxygen tz forn a 
carbcnyl, or wherein any of the carbon atoms of said 

15 aikyl or alkenyi are optionally replaced wi^h 0, NH, 

NR:, 5, 50/ or SC-f wherein is selected from the 
group consisting of hydrogen/ ;C;-C J -scraight or 
branched chain alkyi/ (C:.-C,) -siraighc or branched 
chain alkenyi or alkynyl/ and (C;-CJ bridging alkyi 

20 wherein said bridging alkyi forms a heterocyclic 

ring starting with the nitrogen of MR-, and ending 
with one of the carbon atoms of said aikyl or 
alkenyi chain/ and wherein said heterocyclic ring is 
optionally fused to an Ar group; 

25 c and D are independently: 

hydrogen, Ar, C..-C,- scraigr.c cr branched chain 
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aikyi, cr C,-C. scraight or cr = :^ci::ed chain alkenvi,.. 
wherein any of che carbon accrr.s zz said alkyi cr 
alkenyi are occionaiiy subs^icucec in one or mere 
• posicion{5) wizh C^-Cg cycioaikyi, r.-C^ cycloaikenyl, 
3- hydroxyl/ carccnyi oxygen, cr Ar, wherein said 

aikyl, aikenyl, cycioaikyi cr cycloaikenyi groups 
are cpcionaiiy subsciuuted with C.-C- alkyi, C.-Cj 
alkenyi, hydroxy, amino, halo, haloaikyl, 
"hiocarbcnyl, ester, chioescer, alkoxy, aikenoxy, 

10 cyano, nicro, i.r.ino, aikyia.T.ino , a.T.incaikyi, 

suifhydryl, uhioaikyi, suifonyl, wherein any of the 
carbon atoms of said aikyl or alkenyi are optionally 
substicuced in one or more pcsiiions wi"h oxygen to 
form a carbonyl, or wherein any of the carbon atoms 

15 of said alkyl or alkenyi are optionally replaced 

with 0, MH, NR;, S, 30, or SO;, wherein R. is 
selected from the group consis-ing of hydrogen, (C.- 
C^) -straight or branched chain alkyl, (C;-C.)- 
straight or branched chain alkenyi or alkynyl, and 

20 (C;-C;) bridging alkyl wherein said bridging alkyl 

forms a heterocyclic ring starring with the nitrogen 
of MR, and ending with one of the carbon atoms of 
said alkyl or alkenyi chain, and wherein said 
heterocyclic ring is optionally fused to an Ar 

25 group; 

wherein Ar is an aryl or hecercaryl moiety 
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which is subscicuced or unsuhs tituted; 
W is oxygen or sulfur; 

r is either G or wherein when u is C, chen 
R. is a ione pair of eleccrons and is seleo-ea 
5 frora "he group ccnsistiing of: 

Ar as defined above, C.-Cc cycicaikyi, C^-Cs 
5"raigho or branched chain al>yi or alkenyl; or C--C,- 
straigho or branched chain alxyl or alkenyl 
subscizuted in one or more positions with Ar, aminO/ 

10 halo, haloalkyl, hydroxy, trif luororae thyl, C^-C- 

straight or branched chain alkyl, C^-C; straight or 
branched chain alkenyl, carbcnyl, chiocarbonyl, 
ester, thioester, alkoxy, alkenoxy, cyano, nitre, 
i.Tiino, alkylammc, aminoalkyl, sulfhydryl, 

15 thioalkyl, sulfonyl, substicu'ed aikyl or alkenyl 

wherein any of the carbon atoms of the alkyl or 
alkenyl are optionally replaced with S, SO, 3O2, C, 
or NR_^ wherein R^ is selected from the group 
consisting of hydrogen, (C.-C.:) -straight or branched 

20 chain alkyl, {C.-C J -straight or branched chain 

alkenyl or alkynyl, and (C;-CJ bridging alkyl 
wherein said bridging alkyl forms a heterocyclic 
ring starting with the nitrogen of MRi and ending 
with one of the carbon atoms of said alkyl or 

25 alkenyl chain, and wherein said heterocyclic ring is 

cptior.aiiy fused to an Ar grcuc cr C,-C, cycicalkyl; 
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and when U is R; and are selec-ec 
independently from che group ccnsiscing of: 

hydrogen, Ar as defined above, C.-C. cycioaikyi, 
C;"C. s-raigh- or branched chain alkyi or ai>enyl, cr 
5 C.-C. straight or branched- chain ai:<yl or ai:<enyi 

substituted m one or more positions wi-h Ar, air.ino, 
halo, haloaikyl, hydroxy, Crif luoromethyl, C-.-C^ 
straight or branched chain al>yl, C^-C. straight or 
branched chain aikenyl, carbcnyi, thiocarbcnyi, 

10 ester, thioester, aikoxy, alksnoxy, cyano, nitro, 
i.iaino, alkylaniino, aminoalkyl, suifhydryl, 
thioaikyl, sulfonyl, substituted alkyl or aikenyl 
wherein any of the carbon atoas of the alkyl or 
aikenyl are optionally replaced with 5, SO, SOo, 0, 

15 or NR. wherein R. is selected from the group 

consisting of hydrogen, (Ci-CJ -straight or branched 
chain alkyl, (C;-C.:) -straight or branched chain 
aikenyl or alkynyl, and {C,-C;) bridging alkyl 
wherein said bridging alkyl forras a heterocyclic 

20 ring starting with the nitrogen of NR. and ending 

with one of the carbon atoms of said alkyl or 
aikenyl chain, and wherein said heterocyclic ring is 
optionally fused to an Ar group or C.-C^ cycloalkyl; 
or Ri and R^ may be taken together to form a 

25 heterocyclic ring. 
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23. The compound of ciairu 22, whereip. Ar is 
selec-ed fro.T. Che group coasicCir.g of naph-hyi, 
indclyi, furyl, chiazoiyl, thier-vl, pyridyl, and 
phenyl . 

5 

24. The ccrTipound of ciairu 22, wherein the c-mpcunc 
has an affinity for F?3?*type imr^unochi i i.ns . 

25. The compound of claim 24, wherein the ?K3?-type 
10 immune p hi li ns are FK3P12. 

26. The compound of claim 22, wherein the compound 
inhibits rotamase enzyme activity. 

15 27. A pharmaceutical ccmpositicn comprising a 

neurocrophically effective amount of the compound of 
claim 22 and a pharmaceutically acceptable carrier. 

28. A method of effecting a neuronal activity in an 
20 animal, comprising: 

administering to the animal a neurotrophically 
effective amount of the compound of claim 22. 

29. The method of claim 2S, wherein the neuronal 
25 activity is selected from the group consisting of 

stimulation of damaged neurons, promotion of 



neuronal regeneration, prevention of 
neurodegeneratiion and creatioien" zz neuroiocical 
disorder . 



neurologioai disorder is seiecoed fro.T. the group 
oonsisting of peripheral neuropaohy caused cy 
physical injury or disease scate, physical da.Tiage zz 
the crain, physical damage c: the spinal cord, 



neurological disorder relating co neurodegeneration . 

31. The method of claim 30, wherein the 
neurological disorder relating co neurodegeneration 
is selected from the group consisting of Alzheim.er's 
Disease, Parkinson's Disease, and amyocrophic 
lateral sclerosis. 

32. A compound of formula IV: 



IV 

or a pharmaceuti,caily acceptaole sal", ester, or 
soivace thereof, wherein: 

103 



30. The method of claim 29, wherein the 



10 



stroke associated with brain damage, and 
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u 15 i, 2 cr 3 forzaip.g a 5-7 memi-er 
hecerccyciic ring; 

X is either 0 or S; 

Y is a direct bend zo 1, = C;-C. szraigh:: or 
5 branched chain aikyl, or a C:-C. scraighc cr branched 
chain alkenyl, wherein any of che carbon accxts of 
said ail<yl or alkenyi are op-icnally substituted in 
one or raore positions wich a.T.mc, halo, haicalkvi, 
thiccarbonyl, ester, thioester, aikoxy, aikencxy, 

10 cyano, nitro, iruino, alkyiarainc, aminoaikyi, 

suifhydryi, thioalkyl, sulfonyl, oxygen to form a 
carbonyl/ cr wherein any of che carbon atoms of said 
alkyl or alkenyi are opLionally replaced with 0, NK, 
NR., 3; SO, or SO., wherein R; is selected from nhe 

15 group consisting of hydrogen, (C.-C^) -straight or 

branched chain alkyl, (C.-C.) -s-raighc or branched 
chain alkenyi or alkynyl, and :C;-CJ bridging alkyl 
wherein said bridging alkyl fcrr.s a heterocyclic 
ring starting with the nitrogen of NR. and ending 

20 with one of the carbon atoms of said alkyl or 

alkenyi chain, and wherein said heterocyclic ring is 
optionally fused to an Ar group; 

Z is a direct bond, or a C;-C^ straight or 
branched chain alkyl, or a C2-C. straight or branched 

25 chain alkenyi, wherein any of che carbon atoms of 

said alkyl or alkenyi are cpcirnally substituced m 



cne cr nore pcsitioris wic:- anir.c, halo, haicaikyi, 
thiocarcc-yi, escer, "hioester, aikoxy, aikenoxy, 
cyano/ rLitro, imiac/ aikyia-i-c, anincaikyi; 
suifhydryL, chioaLkiyl/ suifcnyl, oxygen tic form a 
5 carbcnyl, or wherein any of "he carbon atoiTiS of said 
aikyi or alkenyl are .optionally replaced wi-h 0, nk, 
MRw 3, 50/ or SO;, wherein is selected from the 
group consisting of hydrogen, (C._-Ci) -straight or 
branched chain alkyl, (C3-CJ -straight or branched 

10 Cham alkenyl or alkynyi, and (C.-CJ bridging alkyl 
wherein said bridging alkyl fcrnis a heterocyclic 
ring starting with the nitrogen of MR, and ending 
with one of the carbon atoms of said alkyl or 
alkenyl chain, and wherein said heterocyclic ring is 

15 optionally fused to an Ar group; 

C and D are independently: 

hydrogen, Ar, C.-C^ straight or branched chain 
alkyl, or C:-C^ straight or branched chain alkenyl, 
wherein any of the carbon atoms of said alkyl or 

20 alkenyl are optionally substituted in one or more 

position (s) with C^-Cg cycioaikyl, Cc-C. cycloalkenyl, 
hydroxyl, carbonyl oxygen, or Ar, wherein said 
alkyl, alkenyl, cycioaikyl or cycloalkenyl groups 
are optionally substituted with C;-C^ alkyl, C,-C. 

25 alkenyl, hydroxy, amino, halo, haloalkyl, 

thiocarbonyl, ester, thioester, alkoxy, alkenoxy. 
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cyanc, "itro, ir.ino, aiicyIa.Tiir.c, a.T,inoaikyl, 
sulfhydryi, chioalkyi, suifonyl, wherein any of the 
carbon accms c: said aikyl or alkenyl are op-ionaily 
substi-uted in one or uicre ccsi-ions with cxygen to 
5 forra a carbonyi, or wherein any of "he carbon atoms 

of said alkyl or alkenyl are optionally replaced 
with 0, NH, MR:, S, SO, or SO^, wherein R: is 
selected from che group consisoinc of hydrogen, (C-- 
C5) -straight or branched chain alkyl, (Cj-Cc)- 

10 straight or branched chain alkenyl or alkynyl, and 
(Ci-Cj bridging alkyl wherein said bridging alkyl 
forms a heterocyclic ring scaroing with the nitrogen 
of MR. and ending with one of the carbon accms of 
said alkyl or aikenyl chain, and wherein said 

15 heterocyclic ring is optionally fused to an Ar 

group; 

wherein Ar is an aryl or heceroaryl moiety 
which is. substituted or unsubsoituted; 
W is oxygen or sulfur; 
20 U is either 0 or N, wherein when U is 0, then 

Ri is a lone pair of electrons and R, is selected 
from the group consisting of: 

Ax as defined above, C^-Co cycioalkyl, C.-C^ 
straight or branched chain alkyl or aikenyl, or C.-C. 
25 straight or branched chain alkyl or aikenyl 

substituted in one or more positions with Ar, amino, 
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halo, haicaikyl, hydroxy, i f luc ro.nae "hy 1 , C--C- 
straigh" or branched chain alkyl, C.-C^ scraicrhc 
branched chain aikenyi, carbcnyi, thiocarbcnyl, 
escer, chioescer, aikoxy, ai>encxy, cyanc, nizro, 
5 inline, alkylammo, aminoaikyl, sulfhydryi, 

::hioai:<yl, sulfcnyl, subsci-uied ai:<yi or alkenvi 
wherein any of the carbon accrris of one aikyL or 
alkenyi are opoionaiiy replaced wior, 3^ so, 30^, Q, 
or MR: wherein is selected frc" one group 

10 consisoinc of hydrogen, (C, -C.i -scraighc or branched 
chain alkyl, (C^-CJ -scraigho or branched chain 
alkenyl or alkynyl, and (C^-C;) bridging aikyl 
wherein said bridging alkyl fcrr.s a heterocyclic 
ring soartmg with the nitrogen of MR. and ending . 

15 with one of the carbon atons of said alkyl or 

alkenyl chain, and wherein said heterocyclic ring is 
optionally fused to an Ar group or C^-C-j cycloalkyl; 

and when U is M, R; and R^ are selected 
independently from the group consisting of: 

20 hydrogen, Ar as defined above, C3-C9 cycloalkyl, 

C^-C^ straight or branched chain alkyl or alkenyl, or 
Ci-Cg straight or branched chain alkyl or alkenyl 
substituted in one or more positions with Ar, amino, 
halo, haloalkyl, hydroxy, trif luoromethyl, C-.-C^ 

25 straight or branched chain alkyl, C^-C: straight or 
branched chain alkenyl, carbcnyi, chiocarbor.yl, 
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ester, chioesuer, aikoxy, alker.oxy, cyano, ni-rc, 
imiao, aikyianiino, aniir^oaikyl, suifhydryl, 
thioalkyl, suifonyi, sub5ci"uced aikyl or aikenvl 
where ::r. any of the carbon ator^s of oha aikyi or 
5 aikenyl are optionally replaced wich S, SO, SO-, c, 

or NR; wherein R. is selecoed fro::, che group 
consisting of hydrogen, (C.-C. • -s-raigh-: or branched 
chain alkyl, (C.-C-) -straigho or branched chain 
aikenyl or alkynyl, and {C,-C-; bridging alkyl 

10 wherein said bridging alkyl forr.s a heterocyclic 
ring s taming with the nitrogen of NR, and ending 
with one of the carbon atoms of said- alkyl or 
aikenyl chain, and wherein said heterocyclic ring is 
optionally fused to an Ar group or 0,-0^ cycloalkyl; 

15 or R-, and R; may be taken "ogecher to form a 

heterocyclic ring. 

33. The compound of claim 32, wherein Ar is 
selected from the group consisting of naphthyl, 

20 indolyl, furyl, thiazolyl, thienyl, pyridyl, and 

phenyl . 

34. The compound of claim 32, wherein the compound 
has an affinity for FKBP-type immunophilins . 

23 

35. The cortipound of claim 34,. wherein the TKBP-t^-pe 
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i-inunccr.ili:\3 are r?:5?I2. 

35. The ccmpcur.d of ciain 32, w'r.erei" zhe ccn-.pour.d 
irLhibi-3 ronaniase enzyme ac-ivicy. 

5 

37, A pharmaceuticai compcsitian conprioinc a 
aeurocrcphicaliy effective ancur." cf zhe cc-pcund cf 
ciaini 32 and a pharmaceuzically accepcabie carrier. 

10 -33. A methcd cf effecting a neuronal activity in an 
aniziai, comprising: 

administering to the anirr.ai a neurotrophicaliy 
effective amount of the compound of claim 32. 

15 39. The method of claim 38, wherein the neuronal 

activity is selected from the croup consisting of 
stimuiacion of damaged neurons, promocion of 
neuronal regeneration, prevention of 
neurodegeneration and treatm.ent of neurological 

20 disorder. 

40. The method of claim 39, wherein the 
neurological disorder is selected from the group 
consisting of peripheral neuropathy caused cy 
25 physical injury or disease sca.e, physical damage zz 
Che brain, physical damage to the spinal cord, 
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stroke asscciaced with brain car.ace/ ar.d 
neurclogical disorder relaci-g oo neurodegsneraticn . 

41. The rr.ecriod of ciaiiri 40, wherein che 
5 nearclcgicai disorder relating zz neurcdegeneracicn 
is salecoed from the group consisting of Aizheiiner's 
Disease^ Parkinson's Disease, and air.yo trophic 
lateral sclerosis. 
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H or non-hcterocycle 

hydiocarbyl 
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Y 

direct bond or aliphatic hydn>carbyl 
NR|-aUcyl or -alkcnyl ring 




2 

H, bond, aliphatic hydrocarbyl 
NR,-aikyl or -alkcnyl ring 




U 

oxygen 
nitrogen 




•Note: proviso that when U is oxygen, R, is a lone electron pair. 
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pyrroUdine, R, U an election pair, R, is hydrogen, C and D are each hydrogen, Y and Z are each a direct bond and U 
ia oxygen. (TTiia is the compound the examiner oonsidert to be the firrt claimed invention). 
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pyridine, R| is an 

electron pair, R, is hydrogen, C and D are each hydrogen, Y and Z arc each a direct bond and U is oxygen. 
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-alkcnyl ring. D is an NR,-alkyl or -aikenyl ring, Y is an 
NRralkyl or -aikenyl ring. Z is an NR.-alkyl or -aikenyl ring 
and U is nitrogen. 





Claims 2-11. 13-21. 23-31 and 32-41 will be examined aa commensurate in scope with the group elected. 
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